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U.S. LONG DISTANCE FIBER OPTIC NETWORKS: 
ae SPER VELIC NELWORRS 2 


TECHNOLOGY, EVOLUTION, AND ADVANCED CONCEPTS 
Summary 


Over the past two decades, fiber optics has emerged as a 
highly practical and cost-efficient communications technology. 
Its competitiveness vis-a-vis other transmission media, 
especially satellite, has become a critical question. 


This report studies the likely evolution and application of 
fiber optic networks in the United States to the end of the 
century. The outlook for the technology of fiber systems is 
assessed and forecast, scenarios of the evolution of fiber optic 
network development are constructed, and costs to provide service 
are determined and examined parametrically as a function of 
network size and traffic carried. 


Volume I consists of the Executive Summary. 


Volume II focuses on fiber optic technology and long 
distance fiber optic networks. Among the volume's conclusions 
are: fiber optic technology is still a young technology, with 
improvements yet to be realized in performance and cost; fiber 
optics is the preferred medium for many long distance 
applications; many companies have been investing heavily in long 
distance fiber optic networks, raising fears of a capacity glut. 


Volume III develops a traffic and financial model of a 
nationwide long distance transmission network. A LATA-to-LATA 
traffic matrix is established and. then applied to four long 
distance backbone network configurations with 11, 15, 17, and 23 
nodes. The model is then extended to include transmission from 
the inter-exchange backbone network to the points-of-presence in 
individual LATAs. Cost calculations are done for first and 
annual costs for all four network configurations and for 
projected traffic from 1985 to 2000. Cost drivers are identified 
for various levels of the total network. 


Among the study's most important conclusions are: revenue 
requirements per circuit for LATA-to-LATA fiber optic links are 
less than one cent per call minute; multiplex equipment, which is 
likely to be required in any competing system, is the largest 
contributor to circuit costs; the potential Capacity of fiber 
optic cable is very large and as yet undefined; and fiber optic 
transmission combined with other network optimization schemes can 
lead to even lower costs than those identified in this study. 


U.S. LONG DISTANCE FIBER OPTIC NETWORKS: 


TECHNOLOGY, EVOLUTION, AND ADVANCED CONCEPTS 
INTRODUCTION 


Background 


Over the past two decades, fiber optics has emerged as a 
highly practical and cost-efficient communications technology. 
With potentially unlimited bandwidth, low attenuation, small size 
and weight, immunity from interference, and other advantages, 
fiber optics has competed with, and often displaced, other 
communications media in a number of applications. Long distance 
telecommunications networks are one area in which fiber optics 
has proven to be especially competitive. 


Proper guidance of NASA's advanced communication satellite 
technology program requires an understanding and assessment of 
competing transmission systems such as fiber optics. Only 
through a comprehensive assessment of these technological 
alternatives can the most productive direction for satellite 
technology development be determined. 


To assist them in their evaluation, NASA Lewis Research 
Center contracted with IGI Consulting to study the likely 
evolution and application of fiber optic networks in the United 
States to the end of the century. According to the scope of 
work, 


The outlook for the technology of fiber systems will be 
assessed and forecast, scenarios of the evolution of 
fiber optic network development will be constructed, and 
costs to provide service will be determined and examined 
parametrically as a function of network size and traffic 
carried. This information will provide a quantitative 
data base for the Phase II study which will directly 
study the impact of fiber networks on communications 
satellite systems. 


This report is the result of that 14-month study effort. 
Organization of The Study 
This study is presented in three volumes. 


Volume I is the Executive Summary, which provides an 


overview of the methodology, results, and conclusions of the 
entire effort. 








Volume II focuses on "Fiber Optic Technology and Long 
Distance Networks." 


Section 1 provides an overview of fiber optic 
technology. Its principal subsections present a 
description of fiber optic systems, the advantages of 
fiber optics for long haul transmission, the historical 
development of fiber optics, trends in fiber optic 
technology, and factors affecting the development of 
the technology. 


Section 2 discusses performance characteristics, 
research and development foci, costs, and technology 
assessments for each of the major components required 
for long distance fiber optics networks: fibers, 
cables, light sources, detectors, multiplexers, and 
switches. 


Section 3 introduces fiber optic long haul systems and 
provides the background necessary to understand the 
phenomenal growth of these networks over the past 
several years. Among the issues discussed are the 
impact of divestiture and deregulation, the use of 
fiber in long distance networks, and market trends such 
as consolidation, overcapacity, and rights-of-way. 


Section 4 presents descriptions, route maps, and 
technology and market assessments for 22 national and 
regional fiber optic long haul networks. The national 
systems presented are ALC Communications, AT&T 
Communications, Fibertrak, MCI, National Telecommunica- 
tions Network, and U.S. Sprint. The regional networks 


' are Bandwidth Technologies, Consolidated Network, Digi- 


Net, Electra Communications, Indiana Switch, ICC, LDX 
Net, Lightnet, LiTel, Microtel, Mutual Signal, 
NorLight, Rochester Communications, SouthernNet, 
Southland Fibernet, and Wiltel. 


Volume III develops a financial model of a nationwide long 
distance transmission network between local access and transport 
areas (LATA). This network uses optical fibers as the 
transmission medium and is capable of carrying the total domestic 
inter-exchange (IX) traffic. 


Section 5 establishes the traffic model upon which the 
financial model is based. Based on both switched 
telephone traffic and private line services, the model 
creates a LATA-to-LATA traffic matrix for the total 
switched IX telephone traffic. The data from this 
matrix are then applied to four long distance backbone 
network configurations consisting of 11, 15, 17, and 23 
nodes. The numbers of voice circuits needed on each 
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link connecting the access nodes of the backbone 
networks are then calculated. The model is also 
extended to analyze the regional access networks 
associated with each access node in each of the four IX 
backbone networks, i1.e., the model includes 
transmission from the inter-exchange backbone network 
to the carrier's point-of-presence (POP) in the 
individual LATA. 


Section 6 provides the financial model for the four 
networks established in Section 5. This model 
establishes the costs of material and equipment, 
engineering, installation and testing so that a system 
cost analysis can be conducted for any network 
configuration and for projected traffic from 1985 to 
2000. Cost calculations are carried out for first 
costs and annual costs. The model is divided into two 
major segments -- the inter-nodal and the LATA access 
-- for each prototype network. Each model segment is 
evaluated and analyzed separately, and the results are 
combined, making it possible to identify the various 
cost drivers and to note their effect on various levels 
of the total network. 


Section 7 presents summary statements about the 
evolution and impact of fiber optic networks. 
Comparisons are made between fiber optics, microwave, 
and satellites. Conclusions are also drawn concerning 
the current and potential capabilities and costs of 
fiber optic long distance networks. 





SECTION 5.0 


ADVANCED FIBER OPTIC NETWORK CONCEPT DEFINITION 


In order to develop a financial model of a nationwide long 
distance inter-exchange (IX) network, it is first necessary to 
establish an operational model of the network. The most 
important ingredient of the model is, of course, the traffic 
between the access nodes in the network. 


3-1 METHODOLOGY FOR CONSTRUCTION OF TRAFFIC MODEL 





5.1.1 


Overview of Methodology 


The construction of the traffic model requires the following 
tasks and subtasks, each of which is fully explained later in 
this section. 


(1) 


(2) 


(3) 


(4) 


Establish data base for US population 
a. Use latest (1983) US Census for MSA and non-MSA 


population 
b. Derive LATA population from Census data (la) and 
LATA Directory 
Establish data bank for telephone access lines e 
a. Use telephone industry statistics for per capita 


access lines in each state 
b. Derive number of access lines in each LATA from 
(2a) and (1b) 


Establish data bank for originating switched traffic 


a. Use average busy hour (BH) originating traffic per 
access line from exchange carrier records 

b. Derive from (3a) and (2b) the total originating 
BH-traffic for each LATA 


Establish data bank for traffic flow from LATA to LATA 


a. Use total originating BH-traffic for each LATA 
from (3b) 

b. Determine terminating BH-traffic from originating 
traffic and ratio of destination LATA to 
originating LATA population 

cc. Derive from (4a) and (4b) the IX-traffic from each 
LATA addressed to all other LATAs for a LATA-to- 
LATA switched telephone traffic matrix 


(5) Establish demand for special services dedicated lines 


a. Use FCC statistics for private lines 

Bi Use FCC and Data Processing Industry statistics 
for data lines 

Cc. Use FCC and Broadcast Industry statistics for 
video lines 

d. Derive total demand for dedicated lines from (5a), 
(Sb) and (5c) to add to number of lines needed for 
switched lines from (4c) 


(6) Establish cost factors for IX network implementation 
from quotes and published data 


(7) Define representative IX backbone network 
configurations to be analyzed 


a. Define node locations and derive node-to-node 
traffic matrix from (4c) for each network 
configuration 


b. Determine traffic per link between all nodes and 
number of voice circuits needed for each network 
configuration : 

Cc. Determine regional access links and traffic from 
each LATA served by an access node in each of the 
IX backbone networks from (4a) and (7a) 


(8) Establish FC and AC for all selected networks 


a. Use number of voice circuits for each of the 
network configurations from (7b) 

b. Determine FC and AC for each link in backbone 
network from (6) and (8a) 


(9) Establish configuration of regional access network to 
nodes in IX backbone network 


a. Use originating BH-traffic and population for each 
access link from (4a) and (4b) 

b. Determine length of access links from V-H 
coordinates and the number of voice circuits 
needed from (9a) 

Cs Determine FC and AC for each access link in 
regional access network 


5.1.2 Detailed Methodology 


In the post-divestiture environment, all of the long 
distance traffic is defined as inter-exchange (IX), meaning 
inter-LATA traffic. This traffic is provided by unregulated and 
competing inter-exchange carriers, the so-called IX Carriers. 
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The concept of a LATA, or Local Access and Transport Area, was 
defined during the divestiture proceedings as the franchised 
local service area(s) of the divested Bell and independent local 
telephone companies, generally referred to as the exchange 
Carriers. Consequently, the basic traffic data needed for the 
long distance network operational model has to be defined as to 
and from LATA-to-LATA traffic for the busy hour of the day, i.e. 
for that time of day when most circuits are used. 


Historically, the bulk of telecommunications traffic and 
revenue is generated by switched voice communications, which in 
1983 amounted to about 93 percent of total revenues by all 
telephone carriers reporting to the FCC. The remaining 7 percent 
of revernues were in the private line category, representing 
dedicated lines not used for the public switched network. 


Traffic for the switched voice communication service is 
collected by the local, or exchange, carriers through the 
subscriber access lines, which connect user premises with local 
exchange central (switching) offices. The local carriers deliver 
this traffic to the inter-exchange access points established by 
the IX-carrier(s) operating in the particular area and are 
defined in the data base by their vertical (V) and horizontal (H) 
coordinates. From this discussion, it is clear that the traffic 
delivered to the IX-carriers is determined by the number of per 
capita user access lines and the traffic generated by their 
users. User locations and the traffic they offer to the networks 
are both dictated almost entirely by demographics. Therefore, the 
methodology for calculating the traffic originating in each LATA 
is based on LATA population, the number of user access lines in 
each LATA, and the average busy hour (BH) traffic, usually | 
measured in hundred call-seconds (commonly abbreviated as CCS) 
Originating from each user access line of local exchange 
Carriers. This traffic is generally used for traffic engineering 
purposes. From long-standing local exchange records it was 
extrapolated to amount to approximately 5 CCS during the BH by 
1990. However, for trunking on heavy traffic routes, such as 
encountered in IX trunk routes, it is more practical to use the 
larger traffic unit of Erlang. It is based on the definition of 
traffic as the product of calling rate times average duration of 
calls, also known as holding time (HT). By this definition, for 
example, 6 calls per hour at 10 minutes average HT equal one (1) 
Erlang, and the conversion from CCS to Erlang is Simply 36 CCS 
equals 1 Erlang. 


This methodology, therefore, first requires the 
determination of (1) the LATA population from the Metropolitan 
Statistical Area (MSA) and non-MSA population as reported by the 
1983 census data, and (2) the geographical definition of each 
LATA as published, for example, in the LATA Directory by the 
Center for Communication Management, Inc. (CCMI). Major 
population centers are defined by the U.S. Census Bureau in terms 
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of Metropolitan Statistical Areas (MSA) and Primary Metropolitan 
Statistical Areas (PMSA), the latter being aggregations of MSAs 
which interact closely with each other. 


Starting with the MSA population, the whole or partial LATA 
population of each MSA is calculated. The inter-exchange (IX) 
access points or "points of presence" (POP) are then determined 
from the pertinent tariffs. The result of these steps, shown in 
Exhibit 5.1, represents the demographic data base from which the 
traffic model will be derived. In this process the Rate Center 
listing for each LATA in the CCMI directory was used together 
with the map of each state in the continental US to determine 
which counties are assigned to each LATA. Exceptions to this 
procedure are the six New England states in which portions of 
counties are assigned to specific LATAs, and LATA 973 in 
California which consists of several desert communities located 
in both Riverside and San Bernardino counties. Although actual 
LATA lines do not always follow county lines, the assignment of 
population estimate errors appear to be small and tend to 
compensate in the average. 


1980 population data for each county not included in the MSA 
are obtained from Table 17 of the 1980 Census Report. 1983 
population data are available for each county included in an MSA 
from Appendix II of the 1985 Statistical Abstract of the United 
States, with the exception of the six New England states. 
Population data for each state are available from Table 21 of 
this publication. For each state, population estimates for 1983 
are made for each non-MSA county and the New England counties 
from the fraction of the 1983 non-MSA state population to the 
1980 county population. The value of that fraction is then used 
as a multiplier for the 1980 population of each non-MSA county to 
arrive at a 1983 population estimate for the county. This 
estimate is believed to be reasonably accurate, since the 
population of the most populous counties and the state as a whole 
is available for 1983. The state population is then related to 
the 188 identified LATAs located in the states, producing an 
intermediate result for LATA population covering a whole 
state,part of a state, or several states,as may be seen in 
Exhibit 5.2. 


The next step involves the determination of the number of 
user access lines in each LATA. This is accomplished by using 
(1) the 1984 US Telephone Association (USTA) Statistics on the 
number of user access lines in each state, and (2) the 1983 
State population from the US Census Bureau Abstracts. These data 
together yield the number of access lines per state population. 
The ratio is then multiplied by the previously calculated LATA 
population and represents the number of access lines in each 
LATA. 








1983 local area traffic statistics indicate that about 40 
percent of all traffic originating in a local exchange is 
addressed to destinations outside its own exchange area, and that 
about 10 percent of all traffic is addressed to another LATA. 
Other statistics show that 80 percent of all toll calls are 
inter-LATA traffic. Using 1983 FCC statistics on toll calls, 
this would also indicate that 10 percent of all originating local 
traffic results in inter-LATA traffic. The average annual growth 
of the inter-LATA traffic is now about 11 percent, including 
population growth. Since the geographical distribution of 
population does not change much within a 10 year span it is 
reasonable to assume a uniform growth of traffic nationwide. 
Compared with 1983, the inter-exchange (IX) traffic can be 
projected to have grown by a factor of 1.2 in 1985, by a factor 
of 2.0 by 1990, by a factor of 3.4 by 1995,and by a factor of 5.7 
by 2000. Exhibit 5.2 summarizes the results from the above. 
described 1983 LATA population and, in the last two columns, the 
1990 traffic projection. Exhibit 5.3 represents the same total 


originating traffic information, with the data aggregated for 
each LATA. 


' The basic population data and corresponding national long 
distance telephone traffic data are therefore summarized in three 


tables that represent the primary data base for the modeling 
process: 


@ The 1983 US Census data by MSA ranking with the related 
LATA numbers, NPA (area code), and inter-exchange (IX) 
access point definitions in terms of common language 
location indicator (CCLI) with its coordinates (Exhibit 
5.1); 


® The 1983 state and LATA population data derived from 
the preceeding table sorted by LATA number in 
geographical order, and the traffic related data 
derived according to the previously described 
methodology (Exhibit 5.2); and 


@ A summary of total 1990 projected LATA originating 
traffic (in CCS) and the inter-exchange (IX) traffic 
(in Erlang) together with access point information 
(Exhibit 5.3). Traffic for 1985, 1990, 1995 and 2000 
are related to each other by the traffic growth figures 
discussed earlier. 


From the total originating traffic in a LATA, the traffic to 
a particular destination LATA is calculated from the total inter- 
LATA (IX) traffic multiplied by the fraction of the population in 
the receiving LATA in proportion to the total US population, i.e. 
the ratio of destination LATA population to total US population. 
From long distance calling patterns by mileage band, it is also 
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known that longer toll calls are less frequent than short ones. 
AT&T Long Lines pre-divestiture records covering 20 years of 
operations are used to calculate the percentage of toll calls 
addressed to each mileage band. These percentages are 
extrapolated to present and future years and are then used (in 
addition to the population ratios) as distance weights in the 
Calculation of the distribution of originating traffic to all 
other LATA destinations according to their distances from the 
originating LATA. For 1985 to 1990, they appear to average about 
35 percent for calls under 200 miles, 23 percent for 200 to 500 
miles, 20 percent for 500 to 1000 miles, 14 percent for 1000 
miles to 2000 miles, and 8 percent for over 2000 miles. The 
distances are calculated from the V-H coordinates of the LATA 
access points listed in the data base. 


Using this primary data base and applying the methodology 
mentioned earlier, the results of the LATA-to-LATA traffic 
calculations are summarized in the two tables described below: 


® A table summarizing the distances in miles between any 
two of the 188 LATAs (Exhibit 5.4). (N.B. This exhibit 
is printed in three parts to include all 188 x 188 [or 
35,344] data points.) 


® A table summarizing the projected 1990 LATA-to-LATA 
traffic matrix calculations containing the "from" 
(horizontal-to-vertical) and "to" (vertical-from- 
horizontal) traffic data in Erlang (Exhibit 5.5, also 
printed in three parts). 


Each part of Exhibits 5.4 and 5.5 has 12 pages for a total of 36 
pages each. Exhibit 5.4, containing the distance matrix, was 
used to calculate the traffic matrix and represents only an 
intermediate step. 


Exhibit 5.5 provides the necessary and sufficient data base 
for applying the traffic model to cost calculations of any 
network configuration consisting of any number of selected nodes. 
This exhibit also includes the access point identifications and 
location coordinates allowing all network configuration 
calculations to be performed from that data base. 


It must be noted that the traffic matrix represents the 
demand placed on the long-distance switched public telephone 
service (MTS and WATS), which accounted for roughly 87.6 percent 
of all toll service revenues of telephone carriers reporting to 
the FCC in 1983. Not included are the private line (PL) 
services, covering various kinds of special services: dedicated 
voice (8 percent), data (4 percent), video (.4 percent), and 
others. This PL share of the switched toll (MTS and WATS) 
revenue has to be increased by a factor of 1.1 reflecting a 10 
percent share of the PL market by all other carriers (OCCs), for 
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a total of 13.5 percent of the switched service in 1983. Traffic 
shares are assumed to follow very closely the revenue shares. 
Historically, the PL share has stayed fairly constant. In the 
early 1980s, however, there was a slight increase, so the PL 
share may be expected to be 14 percent in 1985 and 1990, and 15 
percent in 1995 and 2000. 


3.2 APPLICATION OF TRAFFIC MODEL TO NETWORKS 


Before the traffic model can be applied to a particular 
network, it is necessary to establish some ground rules regarding 
the selection of geographical locations for access nodes and 
their connectivity. 


First, the number and location of the access nodes must be 
established, and this is best done with the help of the table in 
Exhibit 5.6, which shows the LATAs ranked by traffic. Network 
design is customarily based on placing nodes nearest the heaviest 
traffic centers, with some considerations for the primary future 
growth regions and reasonable routing possibilities. 


second, after selecting the nodes of an IX backbone network 
it is then necessary to decide on their connectivity. 
Demographic considerations will have the highest priority since 
access lines, and consequently traffic, follow very strongly 
population patterns. Thus, there have to be north/south routes 
on both coasts. For route diversity and redundancy, at least two 
east/west routes must be established, with cross-connecting 
routes between them, likewise dictated by demographics. 


AS a general rule, each node should be connected to at least 
two other nodes for possible re-routing in emergencies. In 
addition, network connectivity and the routing of voice circuits 
should use the principle of a totally meshed network from LATA to 
LATA using all digital transmissions without any switching 
centers in the IX backbone network. Only in this way will the 
calculated cost represent transmission costs that are directly 
comparable to other alternative transmission media. The use of 
only digital circuits lend themselves easily to program 
controlled re-routing in IX network nodes by use of already 
available digital access and cross-connection sytems (DACS) which 
provide the network with greater flexibility without the use of 
more expensive conventional central office switching. Voice 
channel switching will then be necessary only in each LATA point 
of presence (POP). 


With these general considerations in mind, four different 
network configurations were approved by NASA representatives. 
These are an il-node network, which may be considered to be a 
minimum configuration with the smallest reasonable number of 
nodes, a 15-node network, a 23-node network, and a 17-node 
network configuration. Each of these configurations complies 
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with the above stated ground rules. 
oe eet li-~Node Network 


Exhibit 5.7 shows the list of selected nodes, with access 
point identification, LATA number, and coordinates. From these 
selected nodes, a connectivity was chosen, as shown in the map of 
Exhibit 5.8. A table of the 12 links, with a description and 
distance for each one, is presented in Exhibit 5.9. 


With this complete definition of the long distance network 
configuration, it is now necessary to define geographical areas, 
identified by LATA number(s), which will be served by each node. 
In other words, it is necessary to identify which areas feed 
traffic to and receive traffic from each node. 


To do this, the basic LATA originating traffic base 
described in Section 5 was divided into 11 regions, one for each 
node. The results are shown in Exhibit 5.10. In addition to 
traffic originating in each LATA, the last row for each node 
summarizes the total BH-traffic delivered by each access node to 
the IX backbone network and the total population served by each 
node. This information will be needed later for the 
determination of the regional access network associated with each 
node in the IX backbone network, to be presented in Section 5.3. 
We have now a fully defined traffic scenario for the selected 11- 
node network and may now calculate the node-to-node traffic 
matrix necessary for determining the number of voice circuits 
needed in each link of the network. It has to be noted that the 
inter-nodal backbone network will not carry the intra-regional 
(intra-nodal) traffic between the LATAs served by one node, since 
that traffic would not flow over any of the inter-nodal backbone 
links. 


To calculate the traffic from each node to any of the other 
nodes, the LATA-to-LATA traffic matrix is used in conjunction 
with the list of LATAs served by each node (Exhibit 5.10), ina 
from/to summation of traffic between any two nodes defining a 
link in the network. For example, the link 1-2 from node 1 to 
node 2 requires the addition of all originating traffic from 
LATA numbers 120 through 224, directed to LATA destinations in 
LATA numbers 220 through 924. This procedure is used for all of 
the 121 cells in the 11 by 11 node-to-node traffic matrix. The 
result may be seen in the table of Exhibit 5.11. Total BH- 
traffic in this IX network amounts to 2,530,757 Erlang and is 
printed under the node-to-node traffic matrix. It represents 
approximately 81 percent of the total traffic generated by all 
LATAS. The remaining roughly 19 percent not included represents 
the intra-regional traffic mentioned before. All cost 
calculations will be based on data presented in Exhibits 5.7 
through 5.11. The latter includes in the last two columns at the 
extreme right a summation of the total originating BH-traffic 
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from each node entering the IX backbone network. Similarly the 
lowest three rows summarize the total terminating BH-traffic in 
each node and also the total BH-traffic carried by the Ix 
backbone network, expressed in Erlang, and as percent of total 
traffic generated,including the part not carried by the IX 
backbone. This additional information will be needed later for 
the calculation of the regional access network. 


5.2.2 15-Node Network 


Calculations for the 15-node network follow the same 
procedures as for the 1l-node network. Exhibit 5.12 lists the 15 
nodes, consisting of the 11 from the first network, plus 4 new 
ones. Miami and Boston are such heavy traffic centers that they 
were made separate nodes. Similarily, Chicago turned out be so 
heavy a traffic center to warrant relief by splitting off 
Minneapolis as a separate node. Seattle was also added as a 
node, thus opening a northerly east/west route. The network 
configuration is illustrated in the map of Exhibit 5.13, anda 
list of established links is shown in Exhibit 5.14. Again, the 
LATA assignments of those to be served by each of the 15 nodes 
are listed in Exhibit 5.15, and the resulting node-to-node 
traffic matrix is presented in Exhibit 5.16. As before, the 
intra-nodal (regional) traffic is excluded in the total busy hour 
traffic figures. In this IX backbone network the total BH- 
traffic carried is 2,668,828 Erlang, or 85.34 percent of total 
(including intra-regional) traffic. 


Si2es 23-Node Network 


Following the same procedure as in the two preceeding 
network configurations, a 23-node network was selected with the 
node locations listed in Exhibit 5.17. Florida and Texas were 
given two nodes each, and Oklahoma City and Kansas City were 
added to the middle part of the U.S. Detroit, Cleveland, 
Pittsburgh and Buffalo were added in the north-eastern region, as 
shown in the map of Exhibit 5.18. The 27 links of the selected 
connectivity are listed in Exhibit 5.19. The LATAs served by 
each node are presented in Exhibit 5.20. 


Based on this configuration, the node-to-node traffic matrix 
was calculated from the LATA-to-LATA traffic matrix, much the 
Same way as for the previous two configurations. The resulting 
node-to node matrix is presented in Exhibit 5.21. Because of the 
larger number of nodes the traffic is somewhat more evenly 
distributed, but at the price of more and shorter links in the 
network. Not surprisingly, the resulting total originating busy- 
hour inter-exchange traffic carried by the network is up to 
2,914,262 Erlang, or over 93 percent of the total (including 
intra-regional) traffic. 
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Se2.4 17-Node Network 


Using basically the same method as with the previous network 
configurations, a more traffic-balanced 17-node network was 
defined. This meant a reassignment of LATAs to a limited number 
of nodes with resulting total originating traffic volume closer 
to the average per node. Instead of using only geographical 
criteria the more traffic-balanced nodes should result in a more 
nearly optimum configuration with respect to traffic 
distribution. 


The selected node locations are listed in Exhibit 5.22, the 
network configuration is shown in the map of Exhibit 5.23, and 
the links between the nodes are presented in Exhibit 5.24. This 
configuration is closest to the 15-node network analyzed before, 
with additional nodes in Cleveland (#17) and Houston (#16), an 
additional link from Dallas to St.Louis, and, of course, to the 
new nodes, as shown on the map. The LATAS served by each node 
are listed in Exhibit 5.25. With the listing of LATA assignments 
to network nodes, the last row for each node shows the total 
originating traffic for that node and at the end of all listings 
there is the average inter-exchange (IX) traffic per node 
displayed as well. 


The node-to-node traffic matrix calculation is summarized in 
the table of Exhibit 5.26. I£ compared with the other network 
configurations it may be seen that the node-to-node traffic is 
also more evenly distributed. For example, in the 15-node network 
the highest node traffic reaches almost 80,000 Erlang and the 
lowest is just over 1,000; in contrast, the 17-node network has 
30,000 for the maximum and a minimum of about 2,000 Erlang. 
Exhibit 5.26 also shows the total traffic carried by the 17-node 
network, amounting to 2,830,397 Erlang, or 90.51 percent of the 
total inter-exchange (including intra-regional) traffic. 


5.3 APPLICATION OF TRAFFIC MODEL TO THE REGIONAL ACCESS NETWORKS 


In Section 5.2, the traffic model has been applied to IX 
backbone networks with 11, 15, 17 and 23 nodes. In this section, 
the traffic model will be extended to analyze the regional access 
networks associated with each access node in each of the four IX 
backbone networks. In other words, the model will include 
transmission from the nodes of the interexchange backbone network 
to the points-of-presence (POP) within each LATA. There is no 
additional traffic involved, only the same traffic that is 
flowing through the backbone network. Now, however, the focus 
will be on the amount of originating and terminating traffic in 
each LATA. The length and number of needed voice circuits for 
regional distribution from the nodes to the individual LATAs will 
be determined by busy hour (BH) traffic and the distances from 
the LATAS to their assigned nodes, as calculated from the V-H 
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coordinates. With the inclusion of the regional netwe. ‘rouits 
to the point of presence (POP) in each of the 188 LATAs, “os 
total interexchange network for each backbone network will v2 
accounted for. However, the intra-regional traffic staying 
within the region served by a node and not flowing through the 
backbone network is not included in the regional network either. 


This approach to the regional access network will now be 
applied to each of the four backbone networks defined in Section 
ee 


= ee 1li-Node Network 


Starting with the list of LATAs assigned to each node 
(Exhibit 5.10) and the node-to-node traffic matrix (Exhibit 
5.11), the originating and terminating BH-traffic between the 
access nodes in the IX backbone network and their associated 
LATAS can be calculated. Exhibit 5.10 contains information on 
LATAS served by each access node in the backbone network, with 
data on their population and originating traffic, together with 
the totals (in the last row) for the originating traffic flowing 
into the backbone network from this node and the population 
served by this node. From the node-to-node traffic matrix in 
Exhibit 5.11 it is known how much traffic originates from any of 
the access nodes addressed to any other node in the backbone 
network. | 


In order to calculate the contribution of the originating 
traffic from each individual LATA to the access node, the total 
traffic delivered to the node is multiplied by all the traffic 
originated in the LATA divided by the total originated traffic in 
the region served by the node, including the part addressed to 
LATAsS within the region and not routed through the backbone 
network. 


Consistent with the procedure used for the LATA-to-LATA 
traffic matrix, consisting of step (4b) outlined in Section 
9-1.1, the contribution received by each individual LATA from the 
total terminating traffic in the access node is calculated in the 
Same manner. The total terminating traffic in an access node of 
the backbone network is multiplied by the population of the LATA 
divided by the total population in the region served by the 
access node. 


Exhibit 5.27 summarizes these calculations of the regional 
access traffic, listing the LATAs served by each node, their 
distances from the node, and the originating and terminating 
traffic needed for the cost calculation to be presented in 
Section 6. 
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> Bas rae 15-Node Network 


Following the same procedure as described in Section 5.3.1, 
the starting point is with data from Exhibits 5.15 (list of 
LATAs in each node) and 5.16 (node-to-node traffic matrix). The 
results are summarized in Exhibit 5.28, listing for each node in 
the backbone network the LATAs served, their distances from the 
node, their originating traffic, and their terminating traffic. 
As before, this completes the information needed for the cost 
calculations in Section 6. 


5536.5 23~-Node Network 


Again the starting point is with data from Exhibits 5.20 
(LATA list) and 5.21 (traffic matrix). Using the same procedures 
as described in Section 5.3.1, the results are shown in Exhibit 
5.29, which contains the data on LATA-to-node distances and 
originating and terminating traffic in each LATA. 


5.3.4 17-Node Network 


The last of the four networks is processed the same way as 
the others starting with data from Exhibits 5.25 (LATA list) and 
5.26 (traffic matrix). Results are shown in Exhibit 5.30, 
listing distances from LATAs to each node, and originating and 
terminating traffic from/to each node. 


5.4 CONVERSION FROM BUSY HOUR TRAFFIC TO CALL-MINUTES 


The basic traffic model methodology, described in Section 
5.1, is oriented toward the busy-hour (BH) traffic in Erlang 
units, because that is what determines the number of voice-grade 
circuits needed to satisfy the peak demand for public switched 
telephone traffic. The number of circuits are then used to 
determine the first cost (FC) for installing the backbone network 
for long distance services between the LATAs, and the annual cost 
(AC) for continuous operation of this network. However, peak 
traffic per se does not establish the total usage over a full 24- 
hour period or a full year. To accomplish this, it is necessary 
to convert the BH Erlang units into daily or yearly call-minutes. 
Together with the revenue requirement derived from the annual 
cost (AC) for continuous operation, the average operating cost 
per call-minute can be calculated. This is a much more useful 
measure for comparisons with other long distance services. 


5.4.1 Daily Call-Minutes for Residential and Business Users 


To determine total daily traffic from the BH traffic it is 
necessary to analyze the hourly variation of traffic over a 24 
hour period. In a Special Report (SP EOP-000191, Issue 1) 
published in April 1985 by Bell Communications Research 
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(Bellcore) under the title "Trunk Traffic Engineering", it is 
noted that hourly variations in traffic for predominantly 
business central offices (CO) are different from those for 
residential COs. The two need to be combined in order to 
establish an overall total call-minute expression that converts 
the BH traffic (Erlang) to daily call-minutes. Exhibit 5.31 
Shows the hourly variations of originating Calling rates for the 
two types of COs in graphic form and Exhibit 5.32 presents the 
data points from the Bellcore publication. By taking the total 
number of calls per day, divided by the prevailing busy hour 
calling rate, the result is the number of hours by which the BH 
traffic has to be multiplied to obtain the total daily traffic. 
The resulting multiplier for the conversion of BH traffic to 
total daily traffic was carried out in the lower part of Exhibit 
59.32 with the following result: 


Business CO - 9.4 times business BH traffic 
Residential CO - 13.4 times residential BH traffic 


3.4.2 Composite Busy Hour to Daily Traffic Conversion 


In order to combine residential and business traffic to a 


composite average multiplier it is necessary to know first the BH 


traffic share of business traffic and residential traffic 
separately. The basic traffic data in the traffic model was 


based on the best data available from AT&T statistics, which show 
that total long distance traffic is originated roughly 60 percent 


by business and 40 percent by residential users. With these 


total traffic shares the necessary calculations are also included 


in the lower part of Exhibit 5.32, resulting in the composite 
conversion factor for the combined business and residential 
traffic as shown below: 


Combined total daily traffic = 10.7 times total BH traffic 


Since BH traffic in the traffic model is given in Erlang, which 
amounts to 60 call-minutes, the conversion factor for the 
determination of total call-minutes will be: 


Daily call-minutes = 642 times BH traffic in Erlang 


5-5 ESTIMATE OF LOCAL DISTRIBUTION COSTS ASSOCIATED WITH IX- 
yO es asf naeuaueshidesseeni eeomeetseesar anveepreas ease sntumm 
CALLS 


In Section 5.4, the traffic and cost model was applied to 
the regional distribution network from the nodes in the long 
distance backbone network to the POP in each LATA served by a 
node. In order to obtain the total end-to-end user cost, the 
cost of local distribution within a LATA also has to be 
determined. 
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5.5.1 Estimate of the Average Cost for Local End Links 


The cost of the end link within the local distribution 
network -- i.e. from the LATA POP to the end user -- cannot be 
derived from any model because each end link originating and 
completing an IX call will follow a different path. For this 
reason only the average cost per call can be derived from 
operating statistics of the common carrier industry. Using the 
FCC Statistics of Communications Common Carriers, the USTA 
Telephone Statistics, and Annual Reports from the divested Bell 
Operating Companies (BOCS), we can estimate the average cost 
associated with the local end links within a LATA. From these 
sources the cost for the use of local exchange facilities per IX 
call is in the range of $1.06 to $1.68 per call. 


5.5.2 Average Holding Time for IX Calls 


To derive at the cost per call-minute, the average holding 
time for an interexchange call has to be known. Unfortunately, 
there are no recent publications on holding times of 
interexchange (IX) calls available. Before the AT&T divestiture, 
records were kept only for toll calls, i.e. calls outside the 
flat rate local calling area. If those toll call records were 
used and extrapolated to 1985, the average holding time of toll , 
calls would be approximately 9.0 minutes. 

Thus, an estimate for the average cost of a call-minute for 
the completion of a long distance call through the local exchange 
area distribution network appears to be 11.5 to 18.7 cents per 
call-minute. 


This cost has to be added to the cost per call-minute in the 
regional network in order to arrive at the total distribution 
cost associated with the backbone network. This total, when 
added to the per call-minute cost in the backbone network, 
represents the total end-to-end cost from one user in a LATA to 
another user in another LATA. 
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CIHIBIT 5.1 1983 MSA POPULATION AND CORRESPONDING LATA DATA BASE, Page tof 5 QE POOR QUA.” 


Pooulation aroug Rank State Pooulatn. LATA % NPATs Inter exchange Access Point 
(960) CLLI nee 
New York City,PMSA 1 NY 929] 132 212,314 NYCMNYS4 $993 1409 
Ls Angl/LnBea,PMSA 2 8 60CA 7818 730 = 213,805,818 LSANCAQ! 9213 7878 
Chicago, PMSA 3 IL 6119 359 312,915 CHCGILCL 5987 342 
Philadelphia, PMSA 4 PA NJ 4760 22 215,609 PHLAPAMK 5250 1459 
Detroit, PMSA 5 OA $347 340 313 DIRTMIBA 5536 2829 
Houston, PMSA 6 §6YX 16h 560 713,409 HSTNTXOL 8938 3906 
Boston, Push 7 MA 2804 129 617 BSTNMAFR © 4422,—ss«d1:248 
Washin ington 8 DC,MD,VA 3370 236 ©202, 301,703 WASHDCSW 5623 1578 
Nassau/Sufflk,PMSA NY 2655 132 516 GRCYNYGC 4958 1335 
ST.Louis 10 ~=—s MO 2356 520 314,618 STLSMO01 6807 3483 
Atlanta 11 6A 2205 $38 464 ATLNGACS 7259 2085 
Baltimore 1 MD 2232 238 301 BLTNMDCH 5511 1574 
Minneapolis/StPaul 13 AN, WI 2208 628,352 612,715 MPLSMNDT 5780 4§2 
Pittsburgh, PMSA 14 PA 2198 234 442 PITBPADG 5619 2184 
Dallas, PMSA 15 —s*TX 2170 552 214,817 DLLSTXHA 8432 4033 
Annaheia, PMSA 16 CA 2059 730 714 ANHMCA0L 9250 7019 
San Dieqo 17 =A 2015 732 619 SNDGCA02 9462 7632 
Newark, PMSA 18 NJ 1882 224 201 NWRKNJOZ 5016 1430 
Cleveland, PMSA 19 = OH 1878 320, 325 216 CLEVOHO2 5575 2544 
Oakland, PHSA 20 =A 1963 722 415 OKLDCA03 «©=-«B486.«Ss«69G 
Taaoa/St. prenen: 2 FL 1770 952, 454 813,904 SPBGFLIXA 822 1159 
Rivrsd/SnBrdo. PMSA 22.~—Ss«LA 1738 730 619,714 SNBRCAXF 9173 7709 
Miami,PMSA 23.—Cts«#F?L 1719 460 305 MIAMFLSH 8337 §37 
Seattle, PMSA 74 — OWA 1677 674 206 STTLWAOS 6337 8896 
Phoeni x 25s Al 1664 666 602 PHNXAZNA 9133 6748 
Denver .PMSA 2 co 1561 656 303 DNVRCOMA 7500 5899 
San Francisco. PMSA 27 =A 1519 722 415 SNFCCAOL 8492 9719 
Kansas City 78 COMO, 1464 324,534 816,913 KSCYMO55 7027 4202 
Cincinnati, PMSA 23 OH, KY, IN 1404 922 913,606,812 CNCNOHWS 6263 2680 
Milwaukee, PMSA 20 1397 356 414 MILWWI48 5788 3588 
San Jose, PMSA 31 CA 1360 722 408 SNISCA02 8583 8619 
New Orleans 32. —sLA 1316 490 504 NWORLAMA 8482 2638 
Bergen/Passic, PMSA 33. 0ONJ 12791 22 201 RCPKNIOL $975 1440 
Columbus 34.°—s«OH 1263 . 324 614 CLMBOKi! 5972 2554 
Nor folk 35. VA 1227 252,248 904 NWNWVAHU 5308 1259 
Sacramento 36 ~=—s«aE A 1137 726 916 SCRMCAOL 9303 8581 
Indianapolis 37 IN 1182 336 317 IPLSINOL §272 2392 
San Antonio 38 SOX 1169 566 512 SNANTXCA $225 4063 
Portland, PMSA 3 OR 1129 672 503 PTLDORG9 6799 8315 
Fort Worth, PMSA 40 TX 1096 552 817 FTWOTXED 8479 442 
Fort Lauderdl, PMSA 41 FL 1073 460 305 PMBHFLMA 8264 580 
Charlotte/Gastonia 42 NC 1019 422 704,803 CHRLNCCA 6657 1698 
Salt Lake City 43000 OT 1006 660 801 SLKCUTMA 7374 7066 
Buffalo 44° 1002 140 716 BFLONYFR 5076 2ae7 
Rochester 45 NY 390 = -974, 136, 140 716,315 ROCHNYXA 4913 2195 
Oklahoma City 46 OK 957 536 405 OKCYOKCE 7946 4372 
Louisville 47 «KY, IN 356 4§2 502,812 LSVLKYAP 6529 2773 
Dayton 48 OH 93 328 513 DYTNOK22 6112 2704 
Nepohis 49 TN,MO,AR 330 $68,528 901,601,501 MMPHTNMA 7471 3127 
Mdisx/Sas/Hnd, PMSA NJ 908 224 201 NBWKNJNB 5085 1434 
Birainchaa Sl AL 891 476 205 BRHMALNT 7518 2446 
Monsoth/Ocean. PMSA 52 NJ 884 22 201 FRHDNJFH 5109 1380 
Nashville 53. OTN 7 $70 615 NSVLINMT 7009 2711 
by eensboro 54 NC 876 424,422 919,704 SNBONCEU 6402 1639 
Albany 5 NY 84} 134 318 ALBYNYSS 4633 1629 
Orlando SB OFL 793 458 305 ORLDFLMA 7954 1032 
Richaond S57 ~—sVA 785 248 904 RCMDVAGR 5906 1472 
Jacksonville 58 FL 773 45 904 JCVLFLCL 7642 1276 
Scranton/¥lks. Barr 52 PA 727 232 117 SCTNPASC 5042 1715 
Hartford 60 3=—s CT 721 92 203 HRFRCTO2 4687 1373 
Tulsa él Ox 72 53 318 TULSOKTB 7708 4176 
West Palm Beach 2 FL 65 460 305 WPBHFLAN 8162 668 
Akron 63 OH 652 32 216 AKRNOH25 5637 2472 
Syracuse bd NY 50 136 21§ SYPCNYSU 4797 1296 
lLentoun/Bethi ehe $5 PA 643-228, 232, 224 215,717,201 ALTWPAAL 5167 i536 
Gary 66 IN 640 358 219 GARY INGO 6019 3o04 
Providence, PMSA 7 RI 623 130 401 PRYVDRIGR 4550 1213 
Austin 68 =TX 18 358 512 AUSTTXGR 9004 3337 
Grand Rapids 69 oI Bi} 348 616 GORPMIBL 5629 3261 
Toledo 70 ~=OH 608 a2 449 TOLDOH2i 5703 2820 
Qaaha 71 NE,TA,SC 604 644 402,712 ONAHNENW 6687 $535 
19 
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Population Sroun 


Greenville 
Raleigh/Durhaa 
Knoxville 
Oxnard/Ventur, PMSA 
Tucson 

Harrisburg 

Jersey City,PNSA 


resno 
Wilminaton,PMSA 
Baton Rouge 
Youngstown 
Las Vegas 
Sorinafield 
Paso 
Tacoma, PMSA 
New Haven 
Little Rock 
Charleston 
Mobile 
Lake County, PMSA 
Bakersfield 
Albuquerque 
Bridgot/Mil fd, PMSA 
Johnson City 
Flint 
Wichita 
Coluabia 
Chattanooga 
Saginay 
Lansing 
Worcester 
Canton 
Beauaont 
York 
Davenport 
Stockton 
Des Moines 
Jackson 
Lancaster 
Peoria 
vied alas 
Augusta 
Joliet, PMSA 
Corpus Christi 
Shreveport 
Lawrence/Hvhl1,PRSA 
Fort Wayne 
Spokane 
Lakeland/WinterHvn 
Colorado Springs 
Huntington 
Madison 
Lexington 
McAllen 
Santa Rosa, PMSA 
Utica/Rome 
Aurora 
Santa Barbara 
Reading 
Pensacola 
Salinas/Seasd/Mnty 
Trenton 
Pavtucket PMSA 
Melbourne 
Appleton 
Daytona Beach 
Modesto 
Atlantic City 
Montaorery 
Erie 
Rockford 


Rank State Populatn. 


72 St 
73 NC 
74 TN 
75 CA 
76 Al 
77 PA 
78 NJ 
79 CA 
80 DE,MD,NJ 
81 LA 
82 OH 
83 NV 
84 MA 
85 TX 
86 WA 
87 CT 
88 AR 
§9 SC 
90 AL 
91 IL 
92 CA 
93 NM 
94 CT 
95 N,VA 
36 AI 
97 KS 
98 SC 
99 N,GA 
100 MI 
101 MI 
102 MA 
103 OH 
104 TX 
105 PA 
106 =A, EL 
107 CA 
109 IA 
109 MS 
110 PA 
Lil IL 
112 CA 
113. &GA,SC 
li¢ IL 
145 TX 
116 LA 
117 MA 
118 IN 
119 WA 
120 FL 
{21 CO 
122 WY 
123 WI 
124 KY 
125 TX 
126 CA 
127 NY 
12 IL 
129 CA 
130 PA 
131 FL 
132 CA 
133 NJ 
134 RI,MA 
135 FL 
13 WI 
137 FL 
138 CA 
139 NJ 
140 AL 
141 PA 
142 IL 


(000) 
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LATA # 


l 


“A 


NPA's 


RESETS e Access Point 
L 


GNVLSCDT 
RLGHNCNO 
KNVLTNMA 
VNTRCAOZ 
TCSNAZMA 
HRBGPAHA 
HLDNNJO1 
FRSNCAOL 
WLMGDEWL 
BTRGLAMA 
YNTWOH74 
LSVGNVXB 
PF DMAWO 
ELPSTXMA 
TACMWAF A 
NWHNCTO2 
LTRKARFR 
CHTNSCDT 
MOBLALAP 
GYLKILGL 
BKFDCAI2 
ALBQNMMA 
BRPTCTO1 
JHCYTNXC 
FUNTAIAN 
WCHTKSAM 
CLMASCSN 
CHTGTNDT 
SGNWMIFA 
LNNGMIMW 
WROSMACE 
CNTNOH4S 
BUMTTXTE 
YORKPAXA 
DVNPIADT 
SKTNCAO1 
DESMIADT 
JCSNNSCP 
MANHPAXE 
PEORILPJ 
BKLYCAOL 
AGSTGAMT 
JOLTILJO 
CRCHTXTU 
SHPTLAMA 
LWRNMACA 
FTWYINXA 
SPKNWAOL 
WNHNFLXA 
CLSPCOMA 
HNTNWVDT 
MDSNWI 11 
WDDYKYMA 
MCALTXHI 
SNRSCA0 1 
UTICNYUT 
AURRILAR 
SNBBCAXF 
RDNGPARK 
PNSCFLBL 
SLNSCA0! 
TRENNITE 
PRVDRIGR 
COCOFLMA 
DYBHFLMA 
MDSTCA02 
MOSTCA02 
ATCYNJAC 
NTGMALNT 
ERIEPAXM 
RCFRILRT 


oordinates 
V H 

6872 1895 
6344 1434 
6801 22951 
9191 8072 
9346 6487 
Joba 1733 
4983 1456 
8669 8239 
5326 1486 
8476 2874 
3537 2354 
8665 7411 
4620 1408 
9231 5695 
6415 8907 
4792 1342 
7721 3448 
7022 1280 
9167 2367 
5929 3531 
8946 8059 
8549 53887 
4841 1360 
6590 2062 
5462 2993 
7489 4520 
6902 1597 
7096 2307 
5404 3074 
9983 3081 
4513 1330 
5676 2420 
9777 3344 
5402 1674 
6272 3818 
8435 8531 
6472 4275 
8035 2879 
Soa 1653 
6362 3592 
8473 8697 
7090 1675 
6088 3454 
9477 3738 
9271 3499 
4373 13il 
3942 2983 
6247 8177 
8087 1033 
7680 5813 
6211 2299 
5888 3736 
6491 2698 
9877 3761 
9355 8786 
4703 1879 
6062 3511 
9171 8150 
5258 {612 
8147 2200 
872 8561 
5165 1440 
4550 1219 
7924 904 
7733 1049 
8499 8473 
3498 847 
5284 1284 
7632 2247 
Jaz 2397 
6021 3679 
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Evansville 

Macon 

Lorain, PMSA 
Charleston 
Eugene 

Orange County,PMSA 
Binahasoton 
Visalia/Tulr/Prtvl 
Haailton/Mdit, PMSA 
Johnstown 
Salea/Glouctr,PMSA 
Ann Arbor, PMSA 
Duluth 

New London 

Sales 
Poughkeepsie 
Fayetteville 
Lovell .PMSA 
Coluabus 

Fort Myers 

South Bend 
Provo/Orea 
Brownsville 
Savannah 
Sarasota 

Niagara Falls,PASA 
Roanoke 

Lubbock 

Killeen 
Lafayette 
Galveston 
Springfield 
Kalasazoo 
Hickory 

Reno 

Huntsville 
Boulder, PMSA 
Waterbury 
Tallahassee 
Beaver County,PMSA 
Vancouver, PMSA 
Portsmouth 
Lincoln 

Portland 

Santa Cruz, PSA 
Stanford, PSA 
Biloxi/Sul fport 
Houna/ Thibodeaux 
Sorinafield 
Brockton, PMSA 
Aaarillo 
Brazoria, PMSA 
Boise 
Gainesville 
Wheeling 

Fort Pierce 
Green Bay 

Waco 

Lake Charles 
Yakiaa 

Danbury, PMSA 
Racine, PMSA 
Cedar Rapids 
Chaapaign/Urbana 
LOndview/Mar shail 
New Bedford 
St.Cloud 

Fort Smith 

By adenton 
Ashville 

Benton Harbor 


Rank Ghata Panul stn. 


wesweev ww 


wpweuret 


(000) 


2d 


Tuba 
siete 


CLL 


EVVLINOS 
MACNGANT 
ELYROHXA 
CHTNWVLE 
EUGNORS3 
MONRNYXA 
BNGHNYHY 


EXTRACAXF 


MDTWOH42 
JHTWPAXJ 
BSTNMABO 
CLINNIX 
DLTHANNE 
NWLNCTOZ 
SALMORS8 
PGHKNYSH 
FYVLNCXA 
TWBYMARO 
CLABGANT 


THRRAIXG 





anew 


Hoordinates 

6729 3018 
7364 1866 
5635 2597 
6152 2174 
7128 9955 
4913 1510 
4943 1837 
8749 8112 
6175 2707 
9042 2021 
4422 1250 
3661 2927 
5392 $529 
4700 1242 
6932 8960 
4822 1525 
6501 1385 
4397 1306 
7357 2044 
8296 1094 
5920 3206 
7679 7004 
9861 3606 
7269 1379 
8296 1094 
3076 2327 
6196 1802 
8598 4962 
9836 4048 
8587 2997 
8938 3926 
7311 3834 
3750 3177 
6610 1832 
8064 9323 
7267 2004 
7399 5931 
4748 1386 
7876 W713 
3610 2194 
6799 9915 
4354 1388 
6823 4674 
$121 1334 
8625 8628 
4897 1388 
$296 2481 
8482 2638 
6540 3913 
4465 1205 
8266 3075 
8938 3906 
7094 7866 
7840 1310 
5754 2242 
8033 696 
5512 3749 
8705 5994 
9680. 3203 
6533 8607 
4816 1370 
5836 3434 
6262 4021 
6371 3336 
9347 3661 
4532 113i 
5721 4703 
7752 2855 
8296 1034 
6747 2001 
3819 3147 
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Population Group 


Waterloo 
Fort Collins 
Br ener ton 
Fall River,PMSA 
pent 
Steubenville 
Topeka 

Chico 
Muskegon 
Lima 
Clarkville 
Nashua 
Richland 
Ocala 
Jackson 
Lynachbura 
Monroe 

Nev Britain 
Tyler 

Fargo 
Elkhart 
Janesville/Beloit 
Battle Creek 
Tuscaloosa 
Alexandria 
Odessa 
Olyapia 
Anderson 
Florence 
Terre Haute 
Altoona 
Anderson 
Athens 

Eau Claire 
Manchester 
Medford 
Vineland, PMSA 
Decatur 
Greeley 
Joplin 
Mansfield 
Norwark, PHSA 
Wichita Falls 
Sharon 
Pascagoula 
Dothan 
Muncie 
Redding 
Anniston 
Pueblo 
Lafayette 
Kenosha, PMSA 
Lavton 
Abilene 

Fort Walton Beach 
Burlington 
Jacksonville 
Sioux City 
Williamsport 
Charlottsville 
Texarkana 
Albany 
Billings 
Sioux Falls 
Florence 
Hagerstown 
State Collage 
Glens Falls 
Wausau 

Br yan 
Danville 


Rank State Populatn. 
(000) 


LATA $ 


22 





NPA's 


mer ercnee e Access Point 


WIRLIADT 
NIWTCOMA 
STTLWA06 
FLRVMANM 
PRBGHVKT 
SBVIOH28 
TPKAKSJA 
CHICCA0! 
GDRPAISL 
LIMAQHXA 
NSVLTNAT 
HNCHNHCO 
KNWCWAXA 
OCALFLXA 
JCSNATHN 
LYBGVACH 
MONRLAMA 
HRFRCTO2 
LNDLTXTU 
F ARGNDBC 
EKHTINXA 
JNVLWIO1 
BICKMIBC 
TSCLALMO 
ALXNLAMA 
ODSSTXRE 
TACMWAF A 
ARSNSCMA 
OCTRALAT 
TRRHINXA 
ALNAPAAL 
MUNCINO! 
WASHGAXA 
EUCLWI01 
MNCHNHCO 
HDFDORS3 
BRLNNJBR 
DCTRILDC 
NIWTCONA 
JPLNAGHA 
ASLDOHXA 
SMFRCTO! 
WCFLIXNI 
ELCYPAEC 
BILXMSMA 
DTHNALXA 
NUNC INO! 
RDNGCA02 
QDVLALXA 
PUBLCOSU 
LFEYTINXA 
RACNWIOL 
LWINOKTB 


ABLNTTXOR 


FTWBFLXA 
BURLVTMA 
JCVLNCXA 
SXCYIADT 
WLPTPAWI 
CHVLVAXA 
TXRKTXXA 
ALBYGAMA 
BLNGNTHA 
SXFLSDCO 
FLRNSCNA 
HGTWADHE 
ALNAPAAL 
ALBYNYSS 
WAUSWIYA 
BRYNTXXA 
DAVLVADA 


oordinates 
y H 

6206 4167 
7419 5943 
6337 8896 
4543 1170 
5975 2268 
3690 2262 
7110 4369 
8059 8668 
3628 3261 
5921 2799 
7009 2711 
4354 1388 
6595 8400 
7908 1227 
5664 3007 
6094 1703 
8149 3219 
4687 1373 
8396 3774 
3614 5181 
5895 3168 
5936 3705 
5712 3124 
7634 2590 
8409 3168 
8991 4945 
6415 8907 
6960 1895 
7325 2584 
6431 3145 
5460 1972 
6129 2924 
7113 1823 
9697 4262 
4354 1388 
7504 8891 
S207 1407 
6478 3414 
7419 5943 
7422 4018 
5745 2560 
4897 1388 
9323 4412 
3969 2275 
8296 2481 
7830 1980 
6129 2924 
7880 8778 
7451 2397 
7794 5746 
6207 3167 
3836 3034 
8178 $454 
8698 4513 
8094 2096 
4270 1808 
6412 1131 
6468 4767 
5200 1873 
5919 1683 
Siil 3626 
7650 1816 
6390 6790 
6278 4901 
674§ 1417 
5555 1772 
5460 1972 
4639 1629 
5541 4016 
8827 3788 
6270 1641 
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Population Group 


Laredo 
Bel linghaa 


Bl oonington/Nor eal 


Wilmington 
Yuba City 
Midland 
Cumberland 
Colusia 
Gadsden 
Naples 
Fayetteville 
Panama City 
Burlington 
Kankakee 
Kokoao 

Las Cruces 
Santa Fe 
Sheboygan 
Bloomington 
Elaira 


Fitchburg/Leoainst 


Bismarck 

San Angelo 
Sheraan/Denison 
Rochester 
Dubuque 

La Crosse 

Pine Bluff 
Ovensboro 

St. Joseph 
Leviston/Auburn 
Bangor 

Iowa City 
Middletown, PMSA 
Great Falls 
Pittsfield 
Casper 

Victoria 
Bristol 
Lavrence 

Grand Forks 
Enid 


Rank State Pooulatn. 
(000) 


23 


LATA 8 


NPAls 


Intaraychan 


nge 
boor 


CLLI 


MRCYTXXA 
BLHAWAO1L 
BLINILXD 
WLMGNCPO 
STAHCA12 
MDLOTXMU 
CALOMDCH 


GOFRNDBC 
GLCOOKNA 


d 


Acc 
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LATA # State Sta.Pop. NPA's Counties LATA oy Z State St.Acs.Ln Zacs.Den LATA AL OrBH/CCS InterLATA 
(1000 (1000) (1000) (1000) (1000) 


120 ME 1146 207 = all «~—s«1146) 100.00 496.4 32 496.4 2482.0 13.8 
{22 NH 958 603 all 958 100.00 470.1 49.07 470.1 2350.5 13.1 
124 VT 526 802 all 526 100.00 245.0 46.58 245.0 1225.0 6.8 
{26 MA 5767 413 4 795 13.79 2928.1 50.77 403.6 2019.2 11.2 
128 HA 5767 617 10 © 4970 86.18 2928.1 = 50.77 2523.4 12617.2 70.1 
130 RI 955 401 all 955 100.00 437.1 45.77 437.1 2185.5 12.4 
920 CT 3137 203s all, «= 3077's «98.09 1616.0 S151 1585.1 7925.5 44.0 
132 NY 17667 212,516,914 10 10946 «= 61.96 9372.1 53.05 5906.7 29033.5 161.3 
i392 CT 3137 203 { 60 «1.91 1616.0 SI. 30.9 1545 0.9 
133 NY 17667 914 4 737 4.17 9372.1 391.0 1954.8 10.9 
134 NY 17667 518 iS 1257, AML 9972.1 05 666.8 3334.1 18.5 
136 NY 17667 315,607 14 1546 = «8.75 «9372.1 «= 53.05 = 820.1 4100.7 22.8 
138 NY 17567 607 8 628 3.55 9972.1 333.1 1665.7 9.3 
140 oNY 17667 716 7 1603 9.07 : 950.4 4251.8 23.6 
974 ONY 17667 315,716 4 951 5.38 504.5 2522.5 14.0 
220 NI 7468 609 2 285 3.82 163.2 816.0 4.5 
222 NI 7468 609 6 1570 21.02 4276.5 57.26 899.0 4495.2 25.0 
224 ON 7468 201 13 5612S 75.15 4276.5 57.26 3213.7 16068.4 89.3 
226 = PA 11895 215,717,814 10 1472 12.37 5753.8 48.37 712.0 3560.1 19.8 
228 PA 11895 215 8 4516 37.97 5753.8 48.37 2184.5 10922.3 60.7 
228 sO 606 302 3 606 100.00 324.0 53.47 324.0 1620.0 9.0 
230 PA 11895 717,814 16 986 8.29 5753.8 48.37 476.9 2384.7 13.2 
232 PA 11895 215,717,814 19 1487 12.50 5753.8 48.37 719.3 3596.4 20.0 
234 PA 11895 412 {1 29% »«=—- 25.19 5753.8 48.37 1449.2 7246.1 040.3 
924 PA 11895 814 3 4385 3.66 5753.8 48.37 210.4 1052.1 5.8 
236 «| 623 2022s alll 623 100.00 782.4 125.59 782.4 3912.0 24.7 
236 MD 4305 301 1418 32.94 2294.4 «53.30 755.7 3778.7 21.0 

VA 5550 703 10 1229 «22.14 «2662.2 47.97 589.5 2947.6 18.4 
238 MD 4305 301 8 2307 53.59 2294.4 53.30 1229.5 6147.7 34.2 
240 MD 4305 301 4 337 7.83 2294.4 53.30 179.6 998.0 5.0 
240 WV 1965 304 4 116 5.90 733.8 37.34 43.3 216.6 1.2 
242 MD 4305 301 8 241 5.60 2294.4 $3.30 128.4 642.2 2.6 
244A 5550 703 34 «921s 16.59 2662.2 47.97 441.8 2208.9 = 12.3 
246 (VA 5550 703 14-278 4,97 2662.2 47.97 :182.4 3.7 
248 VA $550 804 341033 18.61 2662.2 47.97 «495.5 2477.5 13.8 
250 VA $550 904 11 342 6.16 2662.2 47.97 164.0 920.2 4.6 
252 «VA 5550 804 18 1304 23.50 2662.2 47.97 625.5 3127.5 17.4 
927 VA 5550 703 2 784 2662.2 47.97 37.4 187.1 1.0 
928 VA 5550 703 4 7 241 2662.2 47.97 56.1 280.6 1.6 
929 VA 5550 703 ! 28 «0,50 2662.2 47,97 «13.4 6702s 
254 WW 1965 304 25 1054 «53.64 «733.8 «37.34 «©3936 «1968.0 = 10.9 
256 |W 1965 304 25 «678 ~Sss34.50 9733.8 «9-37.34 = 253.2 1265.9 7.0 
932 WV 1965 304 2 123 6.26 7338 37.34 45.9 229.7 1.3 
320 10745 216 5 . 2139 19.91 4866.0 45.29 968.7 4843.4 26.9 
322 OH 10745 216 5.92 4866.0 45.29 288.0 1440.1 8.0 
324 OH 10745 614 29-2227, «20.73 4866.0 © 45.29 1008.5 5042.6 28.9 
325 OH 10745 216 6 1256 11.69 4866.0 4 568.8 2844.0 15.8 
326 oH 10745 419 18 12.01 4866.0 45.29 984.2 2921.0 16.2 
328 10745 513 11 1187 11.05 4866.0 45.29 537.5 2687.7 14.9 
922 OH 10745 513 1360 12.66 4866. 615.9 3079. 7.1 
922 IN 5479 B12 3 48 © .88 = 2312. 20.3 101. 0.6 
922 KY 3714 606 298 = «9,02 . 21 «110.9554, 3.1 
923 OW 10745 419 126 0 295.7 1478.6 92 
330 IN 5479 912 9 369 673 155.7 778. 4.3 
332 IN 5479 219 14 793—«14.47 334.6 1673.1 9.3 
334 ON 5479 219 9 530 9.67 2312.0 42.20 223.6 1118.2 6.2 
336 ON 5479 317 26 «-2042,-«S «37.27 «2312.0» 42.20 «861.7 4308.4 2.9 
339 IN 5479 912 17 5382 971 2312.0 42.20 224.5 11225 6.2 
937 IN 5479 317 6 178 3.25 42.20 75.1 3756 21 
3 IN 5479 3 157 2.87 2312.0 42.20 66. 1.8 
340 9069 313,517 11 S174 «57.05 4393.0 48.44 «2506.3 12531.4 69.6 
342 9069 1S «320's«53) 4393.0 48.44 155.0 775.0 4,3 
4200 Wl 4751 715 { 4 0.08 2231.7 46.97 1.9 9.4 9 Ot 
344M 9069 517 23. 0«««987s«10.88 «4393.0 «48.44 478.1 «2990.5 13.3 
346 OMT 9069 517 4 544 6.00 4393.0 48.44 263.5 1317.6 7.3 
34a 9069 517,616 30 2046«= 22.56 4393.0 «48.44 «991. 4955.4 27.5 
350 Wl 4751 414,715 24 «1128 «23.74 «2231.7 46.97 «529.9 2649.3 14,7 
352 WI 4751 19 © $29. 113 2231.7 46.97 248.5 1242.4 «G9 
354 Wl 475} 608 16 931 19.60 2231.7 46.97 437.3 2186.6 12.1 
356 oul 4751 414 12-2158 45.42 2291.7 46.97 1013.7 5068.4 = 28.2 
358 IL 11486 312,815 11 7518 65.45 5820.4 50.67 3809.7 190483 105.8 
358 IN 5479 219 3 6551.95 2312.0 42,20» 276.4 «1382.0 7247 
360 IL 11486 = 312, 815 4 362 3.15 5820.4 50.67 1834 917.2 Sul 


24 
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LATA © State Sta.Pog. nra's Counties LATA Pop. % State St.Acs.in Zacs.Den LATA AL OrBH/CCS InterLATA 
(1000) (1000) (1000) (1000) (1000) 

362 —S IL 11486 618 14 365 3.18 9820.4 90.6 ; 924.8 Je 1 
364 IL 11486 309, 815 bh) 268 2.33 5820.4 50.67 135.8 679.0 3.8 
366 ~=—sL 11486 217,309,815 4 225 1.96 9820.4 50.67 114.0 970.1 3.2 
368 ~—sTL 11486 309, 815 9 906 4.41 5820.4 50.67 256.4 1282.0 7.1 
370 ~=—s TL 11486 217 4 313 2.73 3820.4 950.67 158. 0 4.4 
374 11486 217 7 391 3.40 9820.4 90.67 198.1 990.7 3.0 
376 =—sL 11486 217,309 7 184 1.60 9820.4 $0.67 93.2 466.2 2.6 
976 ~—sdL 114 217 8 279 2.43 3820.4 50.67 141.4 706.9 3.9 
977 —sIL ii 309 Q 171 1.49 3820.4 50.67 86:7 433.3 2.4 
978 ~— sdk 11486 618 10 167 1.45 5820.4 30.67 84.6 423.1 2.4 
420 =NC 6082 704 467 7.68 2656.3 43.67 204.0 1019.8 3.7 
422, NC 6082 704 20 1707, 28.07 ‘ 43.67 745.5 3727.6 20.7 
422. ‘SC 3264 803 2 166 3-09 =1283.2 39.31 65.3 326.3 1.8 
424 NC 6082 919 i4 1160 19.07 2 43. 306.6 of 14.1 
426 NC 919 777 ~—s «12.78 =. 2656.3 ‘ o4 1696.8 9.4 
428 = NC 6082 919 361 94 2656.3 43.67 157. ° 4.4 
949° NC 6082 919 10 725.0 «11.92 §= 2656.3 = 43.67 = 316.6 = 1583.2 8.8 
95t NC 6082 919 14.27 2656.3 43.67 379.1 1895.5 10.5 
430 86 SC 3264 803 12 1006 «630.82 1283.2 39.31 395.5 1977.5 11.0 
430 8=6NC 6082 704 1 0. 2656.3 43.67 6, ° 0.2 
432 SC 3264 803 12 626 819.18 1283.2 39.31 246.1 1230.5 6.8 
434 SC 3264 $03 i4 795 0-24.36 «= 1283.2 39.31 = 12.5: 1562.7 8.7 
436 §=6 S&C 3264 803 15.59 1283.2 39.31 el =: 1000.5 326 
438 GA 3733 404 65 3313 61.28 2589.0 45.16 1586. 932.3 44,1 
440 ~=GA 37 27 642 11.20 2589.0 45.16 1449.6 8.1 
442s GA 3733 404,912 i 352 6.14 2589.0 el 159.0 794.8 4.4 
442 «SC 32 1 110 3.37 1283.2 ° ‘ 216.2 1.2 
444 GA 3733 912 35 620 §=10.81 2589. ‘ 1399.9 7.8 
446 ~=GA 3733 912 18 488 8.51 2589.0 : 220.4 1101.9 6.1 
448 FL 10679 4 456 4.27 5175.9 4 0 1105.5 6.1 
450 = FL 10679 904 259 2.43 : 48.47 = 125. 627.7 3.9 
452 FL 10679 904 13 975 9.13 48.47 472.6 2362.8 13.1 
454 FL 10679 904 9 617 Je78 5175.9 48.47 299.0 1495.2 8.3 
456 = FL 10679 904 2 302 2.83 9175.9 48.47 146.4 731.9 4.1 
458 = FL 10679 305 4 110 10.31 «5175.9 48.47 533.6 2668.2 14.8 
460 = FL 10679 305 6 3698 = - 34.63) «5175.9 = 48.47 :11792.3 9961.7 49.8 
939 FL 10679 813 10 624 3084 «(5175.9 439 4847). 302.4 = 1512.2 8.4 
952 FL 10679 813 6 2447) 22.91 «5175.9 48.47 1186.0 5930.1 32.9 
953. FL 1067 4 {. 9175.9 48.47 487.1 2.7 
462 ~=KY 3714 302, 606 25 11830 31.85 1382.0 37.21 440.2 2201.0 12.2 
462 ~IN 347 3.29 2312.0 42.20 76.0 379.8 2.1 
464 ~=—sKY 3714 502 32 678 18.26 1382.0 37.21 252.3 1261.4 7.0 
466 ~=kY 3714 606 36 37.67 1382.0 937.21 $20.6 2602.9 14.5 
468 =TN 4685 901 21 1331 28.41 = 2053.5 43.83 «= 583.4 = 2917.0 16.2 
468 8S 2587 601 1 2.20 863.5 33.38 19.0 0.9 
470 ~=—soTN 4685 615 41 1372) 33.55 «2053.5 43.83 +39 689.0 3445.1 19.1 
472 ~—SO™N 4685 615 7 9.28 2053.5 43.83 190.7 953.3 Jed 
472 GA 9732 404 3 107 1.87 2589.0 45.17 48.3 241.6 1.3 
474 4685 615 20 963 920.55 2083. 43.83 422.1 2110.5 11.7 
956 ~3=—sT™N 4685 615 375 8.00 2053.5 43.839 164.4 821.8 4.6 
956 VA 3000 703 3.75 2662.2 47,97 99.8 ‘ 2.8 
476 AL 3959 205 23 16320 44.22) «1529.3 38.63 »=— 630.4 = 3152. 1 17.9 
477) AL 3959 205 il 19.95 1529.3 38.63 305.2 ‘ 8.5 
478 = AL 3999 205 18 949 3.97 1529.32 38.83 . ‘ 10.2 
480 AL 3959 205 7 14.68 1529.3 38.63 224.4 ; 6.2 
482 MS 2387 601 78 2201 = 85.08 963.5 33.38 734.7 3673.3 20.4 
482 LA 4438 318 2 0.83 1855.3 41.80 15.5 77.3 0.4 
484M 2587 601 3 3 12.29 963. 33.38 106.1 $30.7 2.9 
486 LA 4438 318 26 1147, 25.84 1855.3 41.80 479.5 2397.5 13.3 
488 =3=6LA 4438 318 14 912. 20.55 185 41.80 381.3 1906.3 10.6 
490 LA 4438 304 12 740 = $6.67 «1855.3 941.80 309.4 1546.8 8.6 
492 LA 4438 304 10 656 = 4. 1855. 41.8 274.2 = 1371.2 7.6 
3202s M0 4971 314 44 2600 §8=$2.30 2339, 47.07 1223.8 6119.0 34.0 
320 sIL 11486 618 it 744 6.4 4 50.6 377.0 1885.1 10.5 
21 4970 314 , 194 3.90 47.08 91.3 456.7 2.5 
322s MO 4970 417 25 684 §=13.76 2339.8 47.08 322.0 1610.1 8.9 
324 = M0 4970 B16 42 1479 29.76 2339.8 47.08 696.3 3481.5 19.3 
324 —sKS 2425 913 6 969s «23.46 «1158.8 47.79 271.9 1359.5 7.6 
326 = AR 2328 301 8 369 =: 15.85 37.94 140.0 700.0 3.9 
328 AR 2328 301 J! 133i = 66.62 883.30 37.94 = 588.5 9. 2942.4 16.3 
330 = AR 2328 301 15 396 =: 15.29 ; 37.94 135.1 675.4 3.8 
232 ~=—sCKS 2425 316 33 11220 46.27, «1158.8 47.79 $36.2 2680.8 14.9 
334 ~=—KS 2425 913 45 721). 29.73) 1158.8 = 47.79 344.5 =—:1722.7 9.6 
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EXHIBIT 5.2 1983 LATA POPULATION AND 1990 TRAFFIC DATA BASE, Page 3 of 3 
LATA #@ State Sta.Pop. NPA’s Counties LATA ie ZT State St.Acs.Ln ZAcs.Den LATA AL OrBH/CCS InterLATA | 
(1000 (1000) (1000) (1000) (1000) 
eX: nt ¢ 3298 405 31 2011 , 1537.4 46. 937.5 4687.3 26.0 
3380S K 3298 919 23 1252. 37.96 1937.4 46.62 583.6 2919.2 16.2 
540 —Ss«dTX 15724 915 1 510 3.24 7746.9 49.27 251.3 1256.3 7.0 
342—S si 15724 915 21 444 2.82 7746.9 49.27 218.7 1093.7 6.1 
544 —s«OTX 15724 806 19 267 1.70 7746.9 49.27 131.5 657.7 3.7 
346~—OsST 15724 806 24 403 2.06 7746.9 49.27 198.6 992.8 S| 
346 = OK 3298 405 3 30 0.91 1537.4 46.62 14.0 69.9 0.4 
348 —SsédTX 15724 8t7 {5 246 1.56 7746.9 49.27 121.2 606.0 3.4 
300 —Ss«*dTX 15724 913 10 209 1.33 7746.9 49.27 103.0 9514.9 2.9 
soz iT 13724 214,817 32 3941 25.06 9=7746.9 = 49.27 1941.7 9708.3 3329 
104s 15724 214 16 668 4.25 7746.9 49.27 329.1 1645.6 9.1 
554 7328 501 39 «1.68 «883.3 «37.94 14,8 740s i 
ps] a & | 15724 817 7 442 2.81 7746.9 49.27 217.8 1088.8 6.0 
Ss8séSTY, 15724 312 7 703 4.47 7746.9 49.27 346.4 1731.8 9.6 
360 =O sdTX 15724 409, 713 23 4001 25.45 7746.9 49.27 1971.2 9856.1 54.8 
562 ~=«dTX 15724 409 g 483 3.07 7746.9 49.27 238.0 1189. 6.6 
564 ~=—si‘TX 15724 312 19 679 4.32 7746.9 49.27 3 «©. 1672.6 9.3 E 
366 Ss 15724 312 23 1561 9.93 7746.9 49.27 9.1 3945. 21.4 
368 =—s TX 15724 312 5 610 3.88 46. 49.27 0.5 1502.7 8.3 
576—SsdT 13724 409 5 172 1.09 46. ry | 4.7 423. 2.4 
961 =—s‘TY 15724 915 20 233 1.48 : 49.27 114.8 974.0 3.2 
620 ~=—sIN 4145 218,507 25 681 16.43 . 0.10 341.2 1706.0 9.5 
624 iN 4145 218 6 325 84 0.10 162.8 614. 4.5 
626 ~=sAN 4145 612 17 41 ; 0.10 206.9 1034.6 5.7 
628 8 8AN 4145 612 17 2319 «s-«55.95 = 2076.7 0.10 1161.8 5809. 32.2 
630 ~=sdTA 5 712 16 340s stil. 1335.2 45.96 156. 781. 4.3 
630 1397 402 t 17 : 777.8 48.70 , 0.2 
632 =< 5 S15 40 1110 §=6. 38.2f «= 1335.2 48.96 = 10.2 += 2880.9 14.2 ; 
634 ~=—sSTA 319 11 Sal 17.93 1335.2 45.96 239.5 1197.3 6.7 
634 — sd 11486 3 244 A 9820.4 350.67 123.6 618.2 3.4 
635 —sidIA 319 17 662 22.79 1335.2 45.96 304.3 1521.3 8.5 i 
636 = ss 4145 218 21 4%) ssl. 2076.7 30.10 248.5 1242.5 6.9 
636 ND 701 22 253 | 339.3 49.24 124.6 622.8 3.5 
638 701 31 329. 48.31 «= 335.3 49.24 = 162.0 9 4.5 
640 SD 700 605 all 700 =©100.00 308.0 44.00 308.0 1540.0 8.6 
644 1597 402 24 7510s «47.03=—s«777.8 «= 48.70 =©365.9 1828.9 10.2 
644 ~=sTA 2905 712 13 262 9.02 1335.2 45.96 120.4 602.1 XK 
646 =—siNE 1597 308 47 383. 23.98 =777.8 48.70 186.5 932.7 5.2 
958 1397 402 21 443, 27.74 =(777.8 48.70 215.8 1078.8 6.0 
648s 816 406 29 506 = «62.01 9s 374.9 02s 43694 = 232.5 1862.4 6.5 
6503s AT 816 406 28 307s «37.62 0 «s «374.9 s 48.94 s141.0 705.2 3.9 
652 —sdID 208 34 750 75.83 411.0 41.56 311.7 1558.4 8.7 
652 OR 2662 503 1 27 1.01 1235.6 46.42 12.5 62.7 0.3 
9 [0 208 6 152 19.37 411.0 41.56 63.2 315.8 1.8 
0 WA 4300 5 1 0.21 2107.9 49.02 4.4 ; 0.4 i 
654s 514 307 all 514 100.00 = «235.1 0 3=s 45.74 = 235.1) 1175.5 6.5 
656 3=ss C0 3139 303 38 2463 «= 78.46 «=: 1666.2 353.08 1307.4 6536.9 36.3 
658 c0 3139 303 25 676 21.54 1666.2 53.08 358.8 1794.1 10.0 
660 UT 1619 801 all 1619 100.00 656.7 40.56 656.7 3283.5 18.2 
664 38 1399 505 all 1399 = 100.00 42.94 : ‘ 16.7 
666 8 8=AZ 2963 602 g 2234 ‘ 1482.4 ; 1117.7 3588.4 31.0 
668 = Al 2963 602 § 729 ; 1482.4 ‘ ‘ 823. 10.1 
670 =O 2662 303 li 8 : ‘ ; 15. 2079.4 11.6 
672 2662 24 1735 ol ; ; ; 4026. 22.4 
672 WA 4300 206,509 5 312 2107.9 : ‘ 764. 4.2 
674 WA 4300 15 2954 = «68.70 =. 2107.9 ; 1448.1 7240.4 40.2 
676 8=6WA 4300 509 18 1022 23.77 2107.9 ; 501.0 2505. 13.9 
676 ~=—s «fi 989 208 4 60 6.07 411.0 24.9 124, 0.7 
720 3 891 702 16 3700s 41.53 473.3 0«= 53.120 196.9 Jed i 
721 OW 891 702 ! 521 58.47 473.3 el 276.8 1383.8 7.7 
722 ~—s«OCA 25174 408,415, 707 14 5877. s«- 23.35 13972.1 59.50 3261.9 16309.3 90.6 
724 ~—SOCA 25174 916 9 456 1.81 1 of =. $5.50 = 253.1 =: 1265.4 7.9 
726 ~=—s«CCA 25174 916 10 1380 9.48 {3972.1 55.50 765.9 3829.6 21.3 
728 ~—S COCA 25174 209 4 961 3.82 13972. 55.50 533.4 2666.9 14.3 
730 ~=—sCA 25174 213,619, 714 7 12212 48.51 13972.1 55.50 6777.9 33889.6 188.3 
730 ~3=—sCA 25174 805,318 6,00 0.00 0.0 0.0 0.0 
732 ~=—CCA 25174 619 2 2116 8.41 13972.1 55.50 1174.4 5872.1 32.6 
734 —SCOCA 75174 805 1 447 1.78 13972.1 95.50 248.1 1240.5 6.9 
736 ~=—sOCA 25174 408 2 339 1.35 13972.1 55.50 188.2 940.8 32 
72a—s«CA 25174 209 7 798 3.17 19972.1 99.50 442.9 2214.5 12.3 
740 ~=CA 25174 805 2 468 1.94 13972.1 55.50 270.9 1354.3 i 
973 —sCA 25174 619 partial 8 0.03 13972.1 95.50 4.4 22.2 0.1 i 
26 : 





EXHIBIT 5.3 1983 LATA POPULATION, ACCESS LINES AND 1990 ORIGINTG. TRAFFIC, Page 1 of 4 


LATA # LATAPop LATA AcLi OrBH CCS IX Erlg. Interexchange Access Points 
(000) (000) (000) (000) CLLI V H 
All 231181 112579.3 562896.5 3127.203 
120 1146 496.400 2482.00 13.789 PTLDMEPO 3999 1526 
122 958 470.100 2350.50 13.058 MNCHNHCO 4385 1343 
124 526 245.000 1225.00 6.806 BURLVTMA 4270 1808 
126 795 =4403.648 2018.24 11.212 SPFDMAWO 4620 1408 
128 4970 2523.436 12617.18 70.095 BSTNMAFR 4422 1248 
130 955 437.100 2185.50 12.142 PRVDMAWA 4550 1219 
920 3077 1585.091 7925.46 44.030 HRFRCTOS 4687 1373 
132 11006 5837.611 29188.05 162.156 NYCMNYS4 4992 {410 
133 737 390.968 1954.84 10.860 PGHKNYSH 4822 1525 
134 1257 666.821 3534.11 18.523 ALBYNYSS 4639 1629 
136 i546 820.132 4100.66 22.781 SYRCNYSU 4797 1990 
138 628 333.145 1665.73 9.254 BNGHNYHY 4943 1837 
140 1603 850.369 4251.85 23.621 BFLONYFR 5076 2327 
974 951 304.492 2522.46 14.014 ROCHNYXA 4913 2195 
220 285 163.203 9816.02 4.533 ATCYNJAC 9284 1284 
222 1570 899.050 4495.25 24.974 TRENNJTN 9156 1440 
224 9612 3213.674 16068.37 89.269 NWRKNJO2 9016 1430 
226 1472 712.030 3560.15 19.779 HRBGPAHA 5363 1733 
228 Ji22 2508.461 12542.30 69.679 PHLAPAMK 5250 1459 
230 986 476.944 2384.72 13.248 ALNAPAAL 3460 1972 
232 1487 719.285 3596.43 19.980 SCTNPASC 9042 1715 
234 23996 1449.213 7246.06 40.256 PITBPADG 9619 2184 
924 435 210.416 1052.08 5.845 ERIEPAXH 9321 2397 
236 3270 2127.661 10698.31 59.102 WASHDCSW 3623 1578 
238 2307 1229.543 6147.71 34.154 BLTMMDCH Soli 1574 
240 453 222.927 1114.63 6.192 HGTWMDHG 9555 1772 
242 241 128.444 642.22 3.568 SLBRMDSB 3077 1316 
244 921 441.781 2208.91 12.272 RONKVALX 6196 1802 
246 276 132.390 661.95 3.678 CLPPVACU 9791 1666 
248 1033 495.505 2477.52 13.764 RCMDVAGR 5906 1472 
250 342 164.049 820.25 4.557 LYBGVACH 6094 1703 
252 1304 625.497 3127.49 17.375 NRFLVABS 3917 1223 
927 78 37.415 £187.07 1.039 HRBGVAXA 9879 1787 
328 117 56.122 280.61 1.559 CHVLVAXA 9919 1683 
929 28 13.431 67.15 0.373 EDBGVAXA 9783 1789 
254 1054 393.601 1968.00 10.933 CHTNWVLE 6152 2174 
256 678 253.189 1265.95 7.033 CLBGWVMA 5864 2096 
932 123 «645.993 229.66 1.276 BLFDWVXA 6315 1990 
320 2139 968.581 4842.91 26.905 CLEVQHO2 I079 2544 
322 636 287.993 1439.97 8.000 YNTWOHO2 5557 2354 
324 2227 1008.429 5042.15 28.012 CLMBOH11 9972 2554 
325 1256 568.741 2843.71 15.798 AKRNOH2S 9637 2472 
326 1290 584.137 2920.69 16.226 TOLDOH21 2703 2820 
328 1187 537.497 2687.48 14.930 DYTNOH15 6112 2704 
922 1706 746.977 3734.88 20.749 CNCNOHWS 6263 2680 
323 653 295.691 1478.46 8.214 MNF DOHXF 5784 2575 
330 369 155.709 778.54 4.325 EVVLINO1 6729 3018 
332 793 «©«334.626 1673.13 9.295 SBNDINOS 5919 3206 
334 9390 223.647 1118.23 6.212 HNTNINOI 6008 3013 
27 
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LATA # 


336 
338 
937 
938 
340 
342 
344 
346 
348 
300 
a 
354 
356 
358 
360 
362 
364 
366 
368 
379 
374 
376 
976 
977 
978 
420 
422 
424 
426 
428 
949 
951 
430 
432 
434 
436 
438 
440 
442 
444 
446 
448 
450 
452 
454 
456 
458 
460 
939 
952 


LATAPop 
(000) 

2042 

332 

178 

157 

3174 

324 


624 
2447 


LATA POPULATION, ACCESS LINES AND 1990 ORIGINTG. TRAFFIC, Page 2 of 4 


LATA AcLi OrBH CCS IX Erlg. Interexchange Access Points 


(000) 
861.673 
224.491 

752112 

66.250 

2506. 272 
156.886 
478.100 
263.512 
991.077 
329.858 
248. 489 
437.321 
1013.683 

4086.055 
183.439 
184.960 
135.806 
114.016 
256.410 
159.116 
198.135 

93.240 


141.380 | 


86.652 
84.625 
203.961 
810.789 
106.627 
339.353 
157.666 
316.642 
373.097 
401.611 
246.104 
312.544 
200.107 
1586.734 
289.975 
202.235 
280.038 
220.417 
220.'993 
125.520 
472.519 
299.020 
146.360 
533.583 


1185.901 


(000) 
4308.36 
1122.45 

375.56 

331.25 

12531.36 

784.43 
2390.50 
1317.56 
4955.39 
2649.29 
1242. 44 
2186.61 
5068. 42 

20430. 27 
917.20 
924.80 
679.03 
970.08 

1282.05 
795.58 
990.67 
466.20 
706. 90 
433.26 
423.13 

1019.81 

4053.95 

2533. 14 

1696.77 
7988.33 

1583.21 

1895.49 

2008.05 

1230.52 

1562.72 

1000.53 

7933.67 
1449.88 

1011.17 

1400.19 
1102.09 
1104.97 
627.60 

2362.59 

1495.10 
731.80 

2667.91 

8960.30 
1512.06 

9929.51 





(000) 
23.935 
6.236 
2.086 
1.840 
69.619 
4.358 
13.281 
7.320 
27.530 
14.718 
6.902 
12.148 
28.158 
113.502 
3-096 
3. 138 
3.772 
3.167 
7.122 
4.420 
3. 04 
2.590 
3.927 
2.407 
2.au01 
3-666 
22.922 
14.073 
9.426 
4.380 
8.796 
10.530 
11.156 
6.836 
8.682 
3.09 
44.076 
8.055 
3.618 
7.773 
6.123 
6.139 
3.487 
13.126 
8.306 
4.066 
14.822 
49.783 
8. 400 
32.942 


28 


CLLI 
IPLSINO1 
BLTNINO1 
RCMDINXB 
TRRHINXA 
DTRTMIBH 
MROTMIMN 
SGNWMIFA 
LNNGMIMN 
GDRPMIBL 
APPLWIO1L 
EUCLWIO1 
MDSNWI11 
MILWWI48 
CHCGILCL 
RCFRILRT 
CAIRILCF 
STNGILSI 
BLINILXD 
PEORILPJ 
CHMP ILCP 
SPFDILSD 
QNCY ILQY 
MTONILXC 
SLBGILXD 
OLNYILXE 
AHVLNCOH 
CHRLNCCA 
ISNBONCEU 
RLGHNCMO 
WLEMGNCF 0 
FYVLNCXA 
RCOMTNCXA 
GNVLSCDT 
FLRNSCMA 
CLMASCTL 
CHTNSCDT 
ATLNGATL 
SVNHGABS 
AGSTGAMT 
ALBYGAMA 
MACNGAMT 
PNSCFLBL 
PNCYFLMA 
JCVLFLCL 
GSVLFLAN 
DYBHF LMA 
ORLDFLMA 
OJUSFLTL 
FTMYFLXA 
TAMPFLXA 


V 

6272 
6417 
6157 
6431 


H 

2992 
23984 
2813 
3145 


1279 
2084 
1379 
1675 
1816 
1866 
2200 
i914 
1276 
1310 
1052 
1032 

538 

904 
1147 
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LATA # 


993 
462 
464 
466 
468 
470 


LATAPap 
(000) 
201 
988 
678 
1399 


LATA POPULATION, ACCESS LINES AND 1990 ORIGINTG. TRAFFIC, Page 3 of 4 


LATA AcLi OrBH CCS IX Erlg. Interexchange Access Points 


(000) 

97.412 
227.775 
292.288 
920.576 


630.416 
305.165 
366.584 
224.431 
750. 127 
106.143 
479.502 
381.260 
309.356 
274.240 
1601.054 

91.332 
322.017 
968.190 
140.008 
588. 497 
135.075 
536. 154 
344.534 
937.450 
583.634 
251.267 
218.750 
131.546 
212.535 
121.199 
102.970 
1941.652 
363. 122 
217.765 
346.354 
1971.213 
237.964 
324.530 
769.073 
300.535 

84.741 
114.794 
341.272 
162.869 
206. 968 





(000) 

487.06 
1138.87 
1261.44 
2602.88 
3012.11 
3445.15 
1194.98 
2110.48 
1320.70 
3152.08 
1525.82 
1832.92 


1034.84 


(000) 
2.706 
6.327 
7.008 

14.460 

16.734 

19.140 
6.639 

11.725 
7.337 

17.512 
8.477 

10.183 
6.234 

20.837 
2.948 

13.319 

10.591 
8.593 
7.618 

44.474 
2.937 
8.945 

26.894 
3.889 

16.347 
3.752 

14.893 
9.570 

26.040 

16.212 
6.980 
6.076 
3.654 
J. 904 
3.367 
2.860 

30 939 

10.087 
6.049 
9.621 

24.756 
6.610 
9.292 

21.363 
8.348 
2.354 
3.189 
9.480 
4.524 
3» 749 


22 


CLLI 
TLHSFLXA 
LSVLKYCS 
OWBOKYMA 
LXTNKYXA 
MMPHTNMA 
NSVLTNMT 
CHTGTNMA 
KNVLTNMA 
BRSTTNXA 
BRHMALMT 
HNVLALNT 
MTGMALTT 
MOBLALMT 
JCSNMSPS 
SLPTMSTS 
SHPTLATL 
LFYTLAMA 
NWORLAMA 
BTRGLAMA 
STLSMO09 
JFECYMOXA 
SPF DMOTL 
KSCYMOO9 
FTSMARSU 
LTRKARFR 
PNBLARJE 
WCHTKSBR 
TPKAKSJA 
OKCYOKCE 
TULSOKTS 
ELPSTXMA 
MDLDTXMU 
LBCKTXPS 
AMRLTXDR 
WCFLTXNI 
ABLNTXOR 
DLLSTXTL 
LGVWTXTL 
WACOTXO1L 
AUSTTXGR 
HSTNTXO1 
BUMTTXTE 
ERCOHTXTU 
SNANTXCA 
HRLNTXAT 
BRYNTXXA 
SANGTXXA 
ROCHMNRO 
DLTHMNME 
STCDMNTO 


V 


H 

1716 
2773 
2927 
2000 
3127 
2711 
2366 
22ol 
2056 
2446 
2534 
2247 
2367 
2880 
2011 
3493 
2997 
2638 
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LATA # LATAPop LATA AcLi OrBH CCS IX Erla.Interexchange Access Points 
(000) (000) (000) (000) CLLI V H 

628 2319 1162.130 5810.65 32.281 MPLSMNDT 3780 4526 
630 357 164.551 822.75 4.571 SXCYIADT 6468 4767 
632 1110 510.180 2550.90 14.172 DESMIADT 6472 4275 
634 765 363.107 1815.53 10.086 DVNPIADT 6273 3818 
635 662 304.269 1521.35 8.452 CDRRIADT 6262 4021 
636 749 373.314 1866.57 10.370 FARGNDBC 3614 3181 
638 329 162.226 9811.13 4.506 BSMRNDBC 0843 9735 
640 700 308.000 1540.00 8.556 SXFLSDCO 6278 4901 
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EXHIBIT 5.6 LATA RANK BY 


Rank 


WOnN OCH AWN ~ 


LATA # LATAPop 


All 
730 
132 
308 
722 
224 
128 
228 
340 
236 
460 


(1000) 
221181 
12220 
11006 
8173 
3877 
3612 
4970 
3122 
2174 
32/70 
4001 
3941 
3698 
3344 
3513 
3077 
2996 
2954 
2463 
2307 
2447 
2116 
2319 
2234 
2158 
2227 
2046 
2139 
2048 
2047 
2011 
1570 
2042 
1603 
1546 
1873 
1561 
1380 
2238 
1706 
1487 
1472 
i572 
1257 
1619 
1632 
1304 
1388 
1399 
1551 


1990 ORIGINATING TRAFFIC, 


Page 1 of 4 


LATA AcLi OrBH CCS IX Erlg. Interexchange Access Points 


(1000) 
112579.3 
6782.357 
9837.611 
4086. 055 
3261. 859 
3213.674 
2523. 436 
2508. 461 
2506. 272 
2127.66! 
1971.213 
1941.652 
1792. 180 
1601.054 
1586. 734 
1585. 091 
1449. 213 
1448.078 
1307.375 
1229.543 
1185. 901 
1174. 425 
1162. 130 
1117.679 
1013. 683 
1008. 423 

991.077 
968.581 
968. 190 
958. 267 
937.450 
899.050 
861.673 
850.369 
820.132 
810.789 
769.073 
765.9293 
750. 127 
746.977 
719.285 
712.030 
689.029 
666.821 
656. 700 
630.416 
625.497 
602.421 
600. 800 
588.487 


(1000) 
962896.5 
33911.79 
29188.05 
20430. 27 
16309. 29 
16068. 37 


12617.18 


12542. 30 
12531. 36 
10638. 31 
9856.06 
9708.26 
8960.90 
8005.27 
7933.67 
7925.46 
7246.06 
7240.39 
6536.88 
6147.71 
9929.51 
9872.12 
9810.65 
3588.39 
2068. 42 
9042.15 
4955.39 
4842.91 
4840.95 
4791.33 
4687.25 
4495.25 
4308. 36 
$251.85 
4100. 66 
4053.95 
3845.37 
3829.65 
3750.64 
3734.88 
3596.43 
3460.15 
3445.15 
3354.11 
3283.50 
3152.08 
3127.49 
3012.11 
3004.00 
2942.44 


103 


(1000) 
3127.203 
188.399 
162.156 
113.502 
90.607 
89.269 
70.098 
63.679 
69.619 
59.102 
54.756 
Jae 935 
49.783 
44.474 
44.076 
44.030 
40.256 
40.224 
36.316 
34.154 
32. 942 
32.623 
32.281 
31.047 
28.158 
28.012 
27.530 
26.305 
26.894 
26.619 
26.040 
24.974 
23.935 
23.621 
22.781 
22.5922 
21.363 
21.276 
20. 837 
20.749 
19.980 
19.779 
19.140 
18.523 
18.242 
17.512 
17.375 
16.734 
16.689 
16.347 


CLLI 


LSANCA02 
NYCMNYS4 
CHCGILCL 
SNFCCAO1 
NWRKNJO2Z 
BSTNMAFR 
PHLAPAMK 
DTRTMIBH 
WASHDCSW 
HSTNTXO1 
DLLSTXTL 
OJUSFLTL 
STLSMOO9 
ATLNGATL 
HRFRCTOS 
PITBPADG 
STTLWAOG 
DNVRCOMA 
BLTMMDCH 
TAMPFLXA 
SNDGCAO 1 
MPLSMNDT 
PHNXAZMA 
MILWWI48 
CLMBOH 1 1 
GDRPMIBL 
CLEVOHO2 
KSCYMOO9 
PL TDOR62 
OKCYOKCE 
TRENNJTN 
IPLSINO1 
BFLONYFR 
SYRCNYSU 
CHRLNCCA 
SNANTXCA 
SCRMCAO 1 
JCSNMSPS 
CNCNOHWS 
SCTNPASC 
HRBGPAHA 
NSVLTNMT 
ALBYNYSS 
SLKCUTMA 
BRHMALMT 
NRFLVABS 
MMPHTNMA 
ALBOQNMMA 
LTRKARFR 


V 


9213 
4992 
9987 


8492. 


9016 
4422 
3200 
9036 
9623 
8946 
8432 
8320 
6807 
7259 
4687 
9619 
6337 
7501 
soit 
8172 
3468 
2780 
3133 
5788 
S972 
9628 
3975 
7029 
67393 
7946 
9156 
6272 
9076 
47937 
6657 
9225 
8303 
8035 
6263 
9942 
5363 
7009 
4639 
7374 
7318 
9917 
7471 
8549 
7721 


H 


7878 
1410 
3426 
8719 
1430 
1248 
1459 
2829 
1578 
3000 
4033 
938 
3483 
2084 
1373 
2184 
8896 
3899 
1574 
1147 
7630 
4526 
6748 
3088 
2554 
3261 
2544 
4202 
8915 
4372 
1440 
Fam pF 
2327 
1990 
1638 
4063 
8581 
2880 
2680 
1715 
1733 
2/711 
1629 
7066 
2446 
1223 
3127 
2887 
2448 


EXHIBIT 5.6 LATA RANK BY 


Rank 


50 
31 
32 





LATA # LATAPop 


326 
938 
325 
328 
332 
458 
728 
300 
676 
466 
632 
424 
974 
120 
248 
644 
486 
344 
230 
452 
122 
738 
244 
304 
130 
474 
670 
126 
430 
254 
133 
488 
951 


(1000) 
1290 
1252 
1256 
1187 
1122 
1101 

961 
1128 
1082 
1399 
1110 
1160 

951 
1146 
1033 
1013 
1147 

987 

986 

975 

958 

798 

921 

931 

955 

963 

896 

735 
1020 
1054 

737 

912 

868 

749 

949 

729 


1990 ORIGINATING TRAFFIC, 


LATA AcLi OrBH CCS [X Erlg. Interexchange Access Points 


(1000) 
984.137 
583.634 
068. 741 
537.497 
336. 154 
933.583 
333.375 
329.858 
J20. 928 
920.576 
310.180 
906.627 
904.492 
496.400 
495.505 
486.186 
479.502 
478.100 
476.944 
472.519 
470.100 
442.907 
441.781 
437.321 
437.100 
422.096 
415.889 
403.648 
401.611 
393.601 
390.968 
381.260 
379.097 
373.314 
366.584 
364.721 
363.122 
363.107 
308.825 
346. 354 
344.534 
341.272 
339.353 
334.626 
334.530 
333.145 
324.211 
322.017 
316.642 
312.544 


(1000) 
2920.69 
2918.17 
2843.71 
2687.48 
2680.77 
2667.91 
2666. 88 
2649.29 
2629.64 
2602. 88 
2550. 390 
2533.14 
2522.46 
2482.00 
2477.52 
2430.93 
2397.51 
2390.50 
2384.72 
2362.59 
2350.50 
2214.53 
2208.91 
2186.61 
2185.50 
2110.48 
2073.45 
2018.24 
2008.05 
1968.00 
1354.84 
1906.30 
1895.49 
1866.57 
1632.92 
1823.61 
1815.61 
1815.53 
1794.12 
1731.77 
1722.67 
1706.36 
1696.77 
1673.13 
1672.65 
1665.73 
1621.05 
1610.08 
1583.21 
1562.72 
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€1000) 
16.226 
16.212 
15.798 
14.930 
14.893 
14.822 
14.816 
14.718 
14.609 
14.460 
14.172 
14.073 
14.014 
i3. 783 
13.764 
13.505 
13.319 
13.281 
13.248 
13.126 
13.058 
12.303 
12.272 
12.148 
12.142 
11.725 
11.552 
11.212 
11.156 
10.933 
10.860 
10.591 
10.530 
10.370 
10.183 
10.131 
10.087 
10.086 
9.967 
9.621 
9.570 
9.480 
9.426 
9.295 
9.292 
9.254 
9.006 
8.945 
8.736 
8.682 
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CLLI 
TOLDOH2 1 
TULSOKTS 
AKRNOH25 
DYTNOH15 
WCHTKSBR 
ORLDF LMA 
FRSNCAOt 
APPLWI01 
SPKNWAO 1 
LXTNKYXA 
DESMIADT 
GNBONCEU 
ROCHNY XA 
PTLDMEPO 
RCMDVAGR 


OMAHNENW. 


SHPTLATL 
SGNWMIFA 
ALNAPAAL 
JCVLFLCL 
MNCHNHCO 
SKTNCAO1 
RONKVAL X 
MDSNWI11 
PRVDMAWA 
KNVLTNMA 
EUGNORS3 
SPF DMAWO 
GNVLSCDT 
CHTNWVLE 
PGHKNYSH 
LFYTLAMA 
RCOMTNCXA 
F ARGNDBC 
MTISMALTT 
TCSNAZMA 
LGVWTXTL 
DVNP IADT 
CLSPCOMA 
AUSTTXGR 
TPKAKSJA 
ROCHMNRO 
RLGHNCMO 
SBNDINOS 
CRCHTXTU 
BNGHNYHY 
BOISIDMA 
SPF DMOTL 
FYVLNCXA 
CLMASCTL 


V 

5703 
7708 
9637 
6112 
7489 
7954 
8663 
9088 
6247 
6472 
6472 
6402 
4913 
3999 
3306 
6687 
8271 
73404 
3460 
7647 
4385 
8435 
61936 
1888 
4550 
6801 
7128 
4620 
6872 
6152 
4822 


H 

2820 
4176 
2472 
2/04 
4520 
1032 
8239 
3778 
8177 
2955 
4275 
1639 
2195 
1526 
1472 
4595 
3493 
3074 
1372 
1276 
1343 
8531 
1802 
3796 
1219 
22oi 
8955 
1408 
1895 
2174 
1525 
2297 
1329 






EXHIBIT 5.6 LATA RANK BY 1390 ORIGINATING TRAFFIC, 


Rank 


100 
101 
102 
103 
104 
105 
106 
107 


LATA # LATAPop 


490 
640 
477 
635 
939 
368 
454 
923 
440 
322 
444 
721 
492 
740 


(1000) 
740 
700 


LATA AcLi 
(1000) 
309. 356 
308.000 
3205. 165 
304. 269 
302.412 
300.535 
299.020 
295.691 
289.975 
287.993 
280.038 
276.7356 
274.240 
270.850 
264. 140 
263.512 
256. 410 
253. 189 
253.090 
252. 288 
251.267 
248.489 
248.094 
246. 104 
245.000 
238.996 
237.964 
235. 100 
232. 190 
227.775 
224.491 
224.431 
223.647 
222.927 
220.993 
220.417 
218.750 
217.765 
215.758 
212.535 
210.416 
206. 968 
203.961 
202.235 
200. 107 
198.135 
196.544 
188.152 
186.536 
184.360 


105 


Page 3 of 4 


OrBH CCS IX Erlg. Interexchange Access Points 


(1000) 
1546.78 
1540.00 
1525.82 
1521.35 
1512.06 
1502.67 
1495.10 
1478.46 
1449.88 
1439.97 
1400.19 
1383.78 
1371.20 
1354.25 
1320.70 
1317.56 
1282.05 
1265.95 
1265.45 
1261.44 
1256.33 
1242.44 
1240.47 
1230.52 
1225.00 
1194.98 
1189.82 
1175.50 
1160.95 
1138.87 
1122.45 
1122.16 
1118.23 
1114.63 
1104.97 
1102.09 
1093.75 
1088. 82 
1078.79 
1062.67 
1052.08 
1034.84 
1019.81 
1011.17 
1000.53 

990.67 

982.72 

340.76 

932.68 

3924.80 


(1000) 
8.593 


CLLI 
NWORLAMA 


8.556 SXFLSDCO 


8.477 
8.452 
8.400 
8.348 
8.306 
8.214 
8.055 
8.000 
7.779 
7.688 
7.618 
7.524 
7.337 
7.320 
7.122 
7.033 
7.030 
7.008 
6.980 
6.902 
6.892 
6.836 
6.806 
6.639 
6.610 
6.531 
6.450 
6.327 
6.236 
6.234 
6.212 
6.192 
6.139 
6.123 
6.076 
6.049 
9.993 
3. 3904 
9.845 
3.749 
3. 666 
9-618 
De W09 
9.904 
3.460 
3.226 
9.182 
3.138 


HNVLALNT 
CDRRIADT 
FTMYFLXA 
HRLNTXAT 
GSVLFLAN 
MNF DOHXF 
SVNHGABS 
YNTWOHO2 
ALBYGAMA 
LSVGNVO2 
BTRGLAMA 
SNLOCAO1 
BRSTTNXA 
LNNGMIMN 
PEORILPJ 
CLBGWVMA 
CHICCAO1 
OWBOKYMA 
ELPSTXMA 
EUCLWIOL 
BKFDCAO1 
FLRNSCMA 
BURLVTMA 
CHTGYNMA 
BUMTTXTE 
CSPRWYMA 
HLNAMTMA 
LSVLKYCS 
BLTNINO1L 
MOBLALMT 
HNTNINO1 
HGTWMDHG 
PNSCFLBL 
MACNGAMT 
MDLDTXMU 
WACOTXO1 
LNCLNE XL 
AMRLTXDR 
ERIEPAXH 
STCDMNTO 
AHVLNCOH 
AGSTSAMT 
CHTNSCDT 
SPFDILSD 
RENONVOZ 
SLNSZAO1 
GDISNENW 
PAIRILCF 


V 

8482 
6278 
7267 


H 
2638 
4301 
2534 
4021 
904 
3668 
1310 


EXHIBIT S.6 LATA RANK BY 


Rank 


150 
151 
152 
153 
154 


LATA # LATAPop 


(1000) 
360 362 
630 307 
250 342 
220 285 
624 320 
638 329 
370 314 
428 361 
342 324 
330 369 
456 302 
976 279 
650 307 
526 369 
364 268 
330 a6 
246 276 
344 267 
242 241 
450 299 
548 246 
961 233 
366 225 
484 318 
350 209 
953 201 
376 184 
v21 194 
977 171 
370 172 
978 167 
937 i78 
960 161 
938 157 
928 117 
932 123 
327 78 
929 28 
973 8 


1990 ORIGINATING TRAFFIC, 


(1000) 
183.439 
164.551 
164.049 
163.203 
162.869 
162.226 
159.116 
157.666 
156.886 
155.709 
146. S60 
141.380 
140.874 
140.008 
135.806 
135.075 
132.390 
131.546 
128.444 
125.520 
121.199 
114.794 
114.016 
106.143 
102.970 

97.412 

93.240 
91.332 

86.652 

84.741 
84.625 

75.2112 

67.579 

66.250 

36.122 

45.933 

37.415 

13.431 

4.440 


a) 
Cc 
fon) 


(1000) 
917.20 
822.75 
820.25 
816.02 
814.34 
811.13 
795.58 
788.33 
784.43 
778.54 
731.80 
706.90 
704.37 
700.04 
679.03 
675.38 
661.95 
657.73 
642.22 
627.60 
606.00 
573.97 
970.08 
930.72 
914.85 
487.06 
466.20 
456.66 
433.26 
423.70 
423.13 
375.56 
337.89 
331.25 
280.61 
229.66 
187.07 

67.15 

22.20 


(1000) 
2.096 
4.571 
4.557 
4.533 
4.524 
4.506 
4.420 
4.380 
4.358 
4.325 
4.066 
3.927 
3.913 
3.889 
3.772 
3.752 
3.678 
3.654 
3.568 
3.487 
3.367 
3.189 
3.167 
2.948 
2.860 
2.706 
2.990 
2.5937 
2.407 
2.304 
2.351 
2.086 
1.877 
1.840 
1.559 
1.276 
1.039 
0.373 
0.123 
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CLLI 
ROFRILRT 
SXCYIADT 
LYBiVACH 
ATCYNJAC 


F TSMARSU 
STNGILSI 
PNBLARJE 
CLPPVACU 
LBCKTXPS 
SLBRMDSB 
PNCYFLMA 
WCF LTXNI 
SANGTXXA 
BLTNILXD 
GLPTMSTS 
ABLNTXOR 
TLHSFLXA 
QNCYIL@Y 
JFCYMOXA 
ISLBGILXD 
BRYNTXXA 
OLNYILXE 
RCMDINXB 
CRALIDXX 
TRRHINXA 
DHVLVAXKA 
BLFDWVXA 
HRBISVAXA 
EDBGEVAXA 
PLSPCAXS 


V 

6021 
6468 
6094 
7284 
Jov2 
9843 
6371 
6657 
3080 
67293 
7731 
6503 
6330 
7732 
6158 
7803 
3791 
8598 
9577 
8058 
8322 
8944 
6358 
8318 
8698 
7877 
6642 
6963 
6370 
8827 
6623 


LATA AcLi OrBH CCS IX Erlq. Interexchange Access Points 


H 

3675 
4767 
1703 
1284 
4529 
9735 
3336 
1145 
3875 
3018 
1052 
3291 
6730 
3855 
3714 
33598 
1666 
4962 
1316 
1914 
4406 
4563 
3483 
2011 
4513 
1716 
3791 
3782 
3732 
3788 
3172 
2813 
8085 
3145 
1683 
1990 
1787 
1789 
7561 


& 





EXHIBIT 5.7 NODE LOCATIONS IN 11-NODE NETWORK 


List of Access Nodes in 11-Node Network 





Coordinates 

Node # CLLI LATA # V H 
1 NYCMNYS4 132 4992 1410 
2 PHLAPAMK 228 9200 1459 
3 WASHDCSW 23 9623 1578 
4 ATLNGATL $38 72593 2084 
a) DLLSTXTL ae 84352 4033 
& PHNXAZMA 666 j1S3 6748 
7 LSANCAO2 30 9213 7878 
8 SNFCICAOL 722 8432 87193 
3 DNVECOMA 656 7901 3899 
10 PHOSILCL 298 33987 2426 
11 STLSMOOS 520 6807 3483 
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EXHIBIT 35.9 LINKS IN 11-NODE NETWORK 


List of Links between the iit Network Nodes 


From to Type From To Distance 
Node # LATA LATA miles 
1 to 2 South 132 22 83.05 
2 to 3 South 228 2u6 123.81 
"3 to 4 South 236 438 241.53 
4 to 5 South 438 ba bes a 719.34 
2 to & South 392 666 886.71 
& to 7 Seuth 666 730 308.20 
7 to 8 North 7309 722 359. 30 
8 to 9 North 7z2 656 345.22 
3 to 10 North 636 308 316.595 
10 to 1 North het =} 132 710.33 
if to i1Cross aug 920 209.93 
11 to 4+ Cross eQ 4358 464.92 
109 
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List of LATA Numbers served by each Node in the 11-Node Network Configuration 
LATA Pop.LATA AcLiOrBH CCS IX Erlg. 


Node # 


mood 


— 


New York 


LATA # 
120 
122 
124 
126 
128 
130 
920 
132 
133 
134 
136 
138 
140 
974 
224 


Total this Node__ 


moose 


4 


ee 


Fhiladel. 


220 
222 
226 
228 
20 
232 
24 
924 


Total this Node __ 


mogaed 


O) 3 


Wash. DC 


256 
258 
240 
242 
244 
246 
248 
200 
202 
927 
328 
929 
204 
206 
932 


Total this Node__ 


420 
422 
424 
426 


(1000) 
1146 
958 
926 
735 
4970 
955 
3077 
11006 
737 
1257 
1546 
628 
1603 
951 
3612 
39767 


285 
1579 
1472 
9122 

986 
1487 
2996 

435 

14353 


o2/70 
2307 
453 
241 
921 
276 
1033 
342 
1304 
78 
117 
28 
1054 
678 
123 
12225 


467 
1873 
1160 

777 





(1000) 


496. 400. 


470.100 
245.000 
403.648 
2523. 436 
437.100 
1585.091 
9837.611 
390.968 
666.821 
820.132 
333.145 
850.369 
904.492 
3213.674 


> EAD CEA a Ce ee ee ee Oe ee ee ee 


163.203 
899.050 
712.030 
2208. 461 
476.944 
719.285 
1449.2135 
210.416 


2127.661 
1229.543 
222.927 
128.444 
441.781 
132.390 
435.905 
164.049 
625.497 
37.2415 
96.122 
13.431 
293.601 
29a. 189 
45.933 


ke A pe eee teh Gi me he OD OS ED GD SE eee A ey 


203.361 
810.789 
906.627 
399.353 


(1000) 
2482.00 
2350.50 
1225.00 
2018.24 

12617.18 
2185.50 
7925.46 

23188.05 
1954.84 
3334. 11 
4100.66 
1665.73 
4251.85 
2522.46 

16068. 37 


816.02 
4495.25 
3060.15 

12542. 30 
2384.72 
3096.43 
7246. 06 
1052.08 


10638.31 
6147.71 
1114.63 

642.22 
2208.31 
661.95 
2477.52 
820.25 
3127.43 
187.07 
280.61 
67.15 
1968.00 
1265.95 
229.66 


1019.81 
4053.95 
2533. 14 
1696.77 


110 


(1000) 
13.789 
13.058 
6.806 
11.212 
70.095 
12.142 
44.030 
162.156 
10.860 
19,523 
22.781 
9.254 
23.621 
14.014 
89.269 
521.611 


4.5335 
24.974 
19.779 
6'9.679 
13.248 
19.980 
40.256 

3.845 

198.295 


99.102 
34.154 
6.192 
3.068 
12.272 
3.678 
13.764 
4.557 
17.375 
1.039 
1.959 
0.373 
10.3933 
7.033 
1.276 
176.875 


9.666 


a Sa 
hn en © eel tn te 


14.073 
9.426 


Acc.Pt. 


PTLDMEPO 
MNCHNHCO 
BURLVTMA 
SPF DMAWO 
BSTNMAFR 
PRVDMAWA 
HRFRCTOS 
NYCMNYS4 
PGHKNYSH 
ALBYNYSS 
SYRCNYSU 
BNGHNYHY 
BFLONYFR 
ROCHNY XA 
NWRKNJOZ 


ATCYNJAC 
TRENNJTN 
HRBGPAHA 
PHLAPAMK 
ALNAPAAL 
SCTNPASC 
PITBPADG 
ERIEPAXH 


WASHDCSW 
BLTMMDCH 
HisTWMDHIS 
SLBRMDSB 
RONKVALX 
CLPPVACU 
RCMDVAGR 
LYBGVACH 
NRFLVABS 
HRBGVAXA 
IHVLVAXA 
EDBGVAXA 
CHTNWVLE 
CLBGWVMA 
BLF DWVXA 


pe ee eee ee eee ed ee Glee Dy ey ED OD ED eee GD GD GD GD che ee Se ee Ge ee ey 


AHVLNICOH 
CHRLNCCA 
ISNBONCEU 
RLGHNCMO 


V 


3999 
4385 
4270 
4620 
4422 
4550 
4687 
4992 
4822 
4639 
4797 
4943 
5076 
4913 
5016 


H 


1526 
1343 
1808 
1408 
1248 
1219 
1373 
1410 
1525 
1629 
1990 
1837 
2327 
2195 
1430 


rt as aa. aa aa fo eee we ey aa, _ 4 PF | a Ep ae Gl | | rare aS P| 
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List of LATA Numbers served by each Node in the 11-Node Network Configuration 
LATA Pop.LATA AcLiOrBH CCS IX Erlg. Acc.Pt. 


Node # 


mood 


4s 4 


Atlanta 


LATA # 
429 
949 
951 
430 
432 
434 
436 
438 
440 
442 
444 
446 
449 
450 
452 
454 
456 
458 
460 
939 
952 
953 
468 
470 
472 
474 
956 
476 
477 
478 
480 
482 
4984 


Total this Node _ 


moodZd 


a 


cn 


486 
488 
430 
492 
26 
veg 
o30 
aie 
338 
J40 
st 
44 
w4té 


(1000) 
361 
725 


1147 


1551 


2011 
1252 
510 
444 
267 


qn 
wot oe? 


(1000) 
157.666 
316.642 
379.097 
401.611 
246. 104 
312.544 
200. 107 

1586. 734 
289.975 
202.235 
280.038 
220.417 
220.993 
125.520 
472.519 
299.020 
146.360 
Jugs J89 

1792. 180 
302.412 

1185.901 

97.412 
602.421 
689.029 
238.996 
422.096 
264. 140 
630.416 
305.165 
366. 584 
224.431 
750.127 
106.143 


479.502 
381.260 
309.356 
274.240 
140.008 
388.487 
135.075 
937.450 
983.634 
201.267 
218.7350 
131.546 


212.595 


(1000) 

788.33 
1583.21 
1895.49 
2008.05 
1230.52 
1562.72 
1000.53 
7933.67 
1449.88 
1011.17 
1400.19 
1102.09 
1104.97 

627.60 
2962.59 
1495.10 

731.80 
2667.91 
8960.90 


1512.06 


9929.51 

487.06 
3012.11 
2445.15 
1194.98 
2110.48 
1220.70 
2152.08 
1525.82 
1832.92 
1122.16 
3750.64 

5330.72 


2397.51 
1906.30 
1546.78 
1371.20 
700. OF 
2942.44 
675.38 
4687.25 
2318.17 
1256.33 
1093.75 
657.73 
1062.67 


ta: 


(1000) 
4.380 
8.796 

10.530 

11.156 
6.836 
8.682 
e009 

44.076 
8.055 
7.618 
7.779 
6.123 
6.133 
3.487 

13.126 
8.306 
4,066 

14.822 

49.783 
8.400 

32.942 
2.706 

16.734 

19.140 
6.639 

11.725 
7.337 

17.512 
8.477 

10.183 
6.2354 

20.837 
2.948 

450.816 


13.319 
10.591 
8.593 
7.618 
3.883 
16.347 
Ce be 
26.040 
16.212 
6.980 
6.076 
2. 654 
Ue IO4 


WLMGNCFO 
FYVLNCXA 
RCEMTNCXA 
GNVLSCDT 
FLRNSCMA 
CLMASCTL 
CHTNSCDT 
ATLNGATL 
SVNHGABS 
AGSTGAMT 
ALBYGAMA 
MACNGAMT 
PNSCFLBL 
PNCYFLMA 
JCVLFLCL 
GSVLFLAN 
DYBHF LMA 
ORLDFLMA 
OJUSFLTL 
FTMYFLXA 
TAMPFLXA 
TLHSFLXA 
MMPHTNMA 
NSVLTNMT 
CHTGTNMA 
KNVLTNMA 
BRSTTNXA 
BRHMALMT 
HNVLALNT 
MTGMALTT 
MOBLALMT 
JCSNMSPS 
ISLPTMSTS 


SHPTLATL 
LFYTLAMA 
NWORLAMA 
BTRGLAMA 
FTSMARSU 
LTRKARFR 
FNBLARJE 
OKCYOKCE 
TULSOKTS 
ELPSTXMA 
MDLDTXMU 
LBCKTXPS 
AMELTXDR 


V 


6657 
6501 
6232 
6872 
6745 
6902 
7022 
7259 
7269 
7090 
7650 
7364 
8147 
8058 
7647 
7838 
77931 
7954 
8320 
8359 
8172 
7877 
7471 
7009 
7098 
6801 
6529 


H 


1145 
1385 
1329 
1895 
1417 
1588 
1279 
2084 
13793 
1675 
1816 
1866 
2200 
1914 
1276 
13510 
1052 
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List of LATA Numbers served by each Node in the 11-Node Network Configuration 
LATA Pop.LATA AcLiOrBH CCS IX Erlg. 


Node # 


Dallas 


Total this Node_ 


Node # 6 


Phoenix 


LATA # 
748 
300 
Wve 
out 
006 
398 
160 
262 
764 
366 
368 
370 
961 


664 
666 
668 


Total this Node __ 


Node # 7 


LosAngel. 


730 
732 
734 
740 
972 


Total this Node __ 


mood 


OO + 


SanFranc. 


652 
960 
E70 
672 
674 
676 
720 
721 
722 
724 
726 
728 
736 
738 


Total this Node__ 


mood 


36 
38 
640 
E+4 
E46 


(1000) 
246 
209 

3941 
746 
442 
703 

4001 
483 
679 

1561 
610 
172 
209 

24674 


1399 
2234 

729 
4362 


12220 
2116 
447 
498 

g 
15279 


V7? 
161 
896 
2047 
2954 
1082 
370 
= Fs | 
3877 
456 
1380 
361 
309 
738 
18619 


7493 
700 
1013 
383 


(1000) 
121.199 
102.970 

1941.652 
363.122 
217.765 
346.354 

1971.213 
237.964 
334.530 
769.073 
300.535 

84.741 
114.794 


600.800 
{117.673 
364.721 


6782.357 
1174.425 
248.094 
270.850 
4.440 


276.756 
9261.859 
253.090 
765.929 
993.375 
188.152 
442,307 


Dn ND ee DE ES ee eeney cee CA DO el eh 


373.314 
162.226 
308.000 
486.186 
186.536 


€1000) 
606.00 
914.85 
9708.26 
1815.61 
1088.82 
1731.77 
9856.06 
1189.82 
1672.65 
3845.37 
1502.67 
425.70 
573.97 


3004.00 
0V88.39 
1823.61 


33311.79 
9872.12 
1240.47 
1354.25 

22.20 


1621.05 
337.89 
2079.45 
4731.35 
7240.39 
2629.64 
982.72 
1385.78 
163509.29 
1265.45 
3829.65 
2666.88 
940.76 
2214.53 


1866.57 
811.135 
1540.00 
2430.93 
32.68 


Ld 2 


(1000) 
Be 367 
2. 860 

Dae FO 
10.087 
6.049 
9.621 

34.756 
6.610 
9.292 

21.363 
8.348 
2.304 
3. 189 

320.806 


16.689 
31.047 
10.131 
97.867 


188.399 
92.625 
6.892 
724 
0.125 
235.560 


3.006 
1.877 
11.552 
26.619 
40.224 
14.603 
J. 460 
7.688 
90.607 
7.030 
21.276 
14.816 
We Lth 
2.003 
268.293 


10.370 
4.506 
8.556 

13.505 
3.182 


Acc.Ft. 


WCFLTXNI 
ABLNTXOR 
DLLSTXTL 
LiSVWTXTL 
WACOTXO1 
AUSTTXGR 
HSTNTXO1L 
BUMTTXTE 
CRCHTXTU 
SNANTXCA 
HRLNTXAT 
BRYNTXXA 
SANGTXXA 


ALBOQNMMA 
PHNXAZMA 
TCSNAZMA 


LSANCAOZ 
SNDGCAO tf 
BKFDCAO1 
SNLOCAO1 
PLSPCAXG 


BOISIDMA 
RALIDXX 
EUGNORSS 
PLTDOR62 
STTLWADE 
SPKNWAO1 
RENONVOZ2 
LSVENVO2 
SNFCCAOL 
CHICCAOL 
SCRMCAO 1 
FRSNCAO 1 
SLNSCAO1 
SK TNCAO 1 


FARIGNDBIC 
BSMRENDBC 
SXFLSDLO 
OQMAHNENW 
ISD ISNENW 


V 


8322 
8698 
8432 
8347 
8702 
3004 
8946 
8777 
9481 
39225 
9815 
8827 
83944 


8947 


9211 


H 


4406 
4513 
4035 
S661 
3766 
3997 
3550 
3344 
3754 
4063 
3668 
3788 
4563 
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List of LATA Numbers served by each Node in the 11-Node Network Configuration 


Node # 


# 
9 


Denver 


Total this Node_ 


moosk 


~~ 
Oo t+ 


Chicaga 


LATA # 


958 


320 
322 
324 
320 
326 
328 
922 
923 

aQ 
Jue 
304 


=6 


(1000) 
443 
306 
307 
Ji¢ 
2463 

676 
1619 
9702 


2139 
636 
2227 
1256 
1290 
1187 
1706 
653 
269 
733 
330 
2042 
Jaz 
178 
157 
0174 


mo 
wae 


987 
S44 


€1000) 
215.758 
232.190 
140.874 
235. 100 
1307.375 
358.825 
656. 700 


437.321 
1013.682 
4086.055 

183.439 

184. 360 

135.806 

114.016 

256.410 

159.116 

198.135 

93.240 
141.380 
86.652 
84.625 

341.272 

162.963 

296.968 


(1000) 
1078.79 
1160.95 

704.37 
1175.50 
6536.88 


4842.91 
1439.97 
9042.15 
2843.71 
2920.69 
2687.48 
3734.88 


20430.27 
917.20 
924.80 
679.03 
170.08 

1282.05 
795.98 
990.67 
466.20 
706.30 
4353. 26 
423.19 
1706.36 
814.34 
1034.84 


L13 


LATA Pop.LATA AcLiOrBH CCS IX Erlg. 


(1000) 
72993 
6.450 
3.913 
6.531 

36.316 
9.967 

18.242 

129.530 


26.905 
8.000 
28.012 
15.798 
16.226 
14.930 
20.749 
8.214 
4.3925 
3.295 
6.212 
232930 
6.236 
2.986 
1.840 
69.6193 
4.358 
13.281 
72920 
27.900 
i4.718 
6.302 
12.148 
28.158 
113.502 
5.096 
3.138 
3.772 
3.167 
7.122 
4.420 
De 004 
2.050 
a. 927 
2.407 
Zesol 
3.480 
4.524 
e749 


Acc.Pt. 


LNCLNEXL 
HLNAMTMA 
BLNGMTMA 
CSPRWYMA 
DNVRCOMA 
CLSPCOMA 
SLKCUTMA 


CLEVOGHO2 
YNTWOHOZ 
CLMBOH1 1 
AKRNOHZ5 
TOLDOH21 
DYTNOH1S 
CNCNOHWS 
MNF DOHXF 
EVVLINO1 
SBNDINOS 
HNTNINO1 
IPLSINO1L 
BLTNINO1L 
RCMDINXB 
TRRHINXA 
DTRTMIBH 
MROTMIMN 
SIGNWMIFA 
LNNGMIMN 
GDRPMIBL 
APPLWI01 
EUCLWIO1 
MDSNWI 11 
MILWWI48 
CHCGILCL 
RCFRILRT 
CAIRILCF 
STNSILSI 
BLTNILXD 
PEORILPJ 
CHMPILCP 
SPFDILSD 
QNCY ILOY 
MTONILXC 
SLBGILXD 
OLNY ILXE 
ROCHMNRO 
DLTHMNME 
STCDMNTO 


H 


4674 
7390 
67930 
6237 
9899 
2813 
7066 


3588 
3426 


37i¢ 
3483 
3092 


3336 


og 
3791 
cel 
3732 
3172 

326 
4529 
4703 
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List of LATA Numbers served by each Node in the 11-Node Network Configuration 
LATA Pop.LATA AcLiOrBH CCS IX Erlg. Acc.Pt. 


Node # 


Total this Node_ 


mood 


# 
11 
St.Louis 


LATA # 


628 
630 
632 
634 
635 


Total this Node__ 


€1000) 
2315 
357 
1110 
7635 
662 
473553 


588 
678 
1399 
3344 
134 
684 
2048 
1122 
721 
10778 


(1000) 
1162.130 
164.551 
310.180 
363.107 
304.269 


227.775 
292.288 
520.576 
1601.054 

91.332 
322.017 
968.190 
536. 154 
344,534 


ep ee ee cee le te ee ee > ee eee els ee es ee ee 


Avg. 


(1000) 
9810.65 
822.735 
2550. ‘30 
1815.53 
1521.35 


1138.87 
1261.44 
2602.88 
8005.27 

456.66 
1610.08 
4840.95 
2680.77 
1722.67 


114 


(1000) 
32.281 
4.9571 
14.172 
10.086 
8.452 
625.109 


6.327 
7.008 
14.460 
44.474 
2.907 
8.945 
26.894 
14.893 
9.570 
135.109 


IX-Traffic/Node: 


MPLSMNDT 
SXCYIADT 
DESMIADT 
DVNP TADT 
CDRRIADT 


LSVLKYCS 
OWBOKYMA 
LXTNKYXA 
STLSMOO9 
JFCYMOXA 
SPF DMOTL 
KSCYMOO3 
WCHTKSBR 
TPKAKSJA 


284, 291 


V 


9780 
6468 
E472 
62735 
6262 


H 


4526 
4767 
4275 
2818 
4021 
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EXHIBIT S.i2 NODE LOCATIONS IN 15-NODE NETWORK 


List of Access Nodes in the 1t5-Node Network 


Loor dinates 

Node # LATA # CLLI V H 
1 oz NYCMNYS4 4992 1410 
2 228 PHLAPAMK 5250 14593 
3 236 WASHDCSW w625 1578 
4 438 ATLNGATL 729593 2084 
J goe DLLSTXTL 8432 4033 
6 666 PHNXAZMA 9133 6748 
7 3O LSANCAO? 92139 7878 
8 722 SNFICAO1 B4352 8715 
3 656 DNVRCOMA 7501 5899 
10 368 (CHCGILCL 5387 2426 
il 320 STLSMOO9 6807 2485 
12 460 OJUSFLTL 8320 328 
3 674 STTLWAOE oC BB96 
14 628 MPLSMNDT 9780 4526 
is iz8 BSTNMAFR 422 1248 

116 
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EXHIBIT S.14¢ LINKS IN 15-NODE NETWORK 


List of Links between the 15 Network Nodes 


From to 


Node # 


3 to 
i ta 
< to 
3 ta 
4+ to 
z= to 
4 to 
» to 
& to 
7 yo 
8 to 
13 to 
i+ to 
10 to 
8 to 
3 tea 
10 to 
10 to 
ti to 


—- On OM once & OF bm 


per 
O63 


10 
iS 
3 
10 
1 
ii 
4 


Type 


East NS 
East NS 
East NS 
East NS 
East NS 
South 
South 
South 
South. 
West NS 
West NS 
North 
North 
North 
Central 
Central 
Central 
Crass 
Lross 


From 
LATA # 


128 
132 
228 
438 
460 
438 
va fo a 
666 
30 
722 
674 
28 
38 


=, 


=a 
656 
35 
358 


20 


Ta 
LATA # 


oe 
438 
460 
owe 
be 
666 

ci 
laa 
&74 
£28 
308 
128 
656 
308 
wae 


438 


118 


Distance 


miles 


187.39 

83.05 
123.81 
941.53 
J32.'94 


1105.78 


713.3° 
886.71 
208.20 
300. GO 
683.77 


1393.10 


Jou: 36 
848.11 
345.22 
316.95 
710.33 
259.393 


464.92 
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List of LATA Numbers served by each Node in the 15-Node Network Confiquration 


Node # LATA # 


Node #15 


Boston 


120 
122 
124 
126 
i128 
130 


Total this Node___ 


moods 


— 25 


New York 


320 
132 
133 
134 
136 
138 
140 
974 
224 


Total this Node___ 


mood 


# 
2 


Philadel. 


234 
924 


Total this Node___ 


moo2 


ti) 3 


Wash. DC 


Total this Node_ 


420 
422 
424 
426 
428 


1146 
358 
326 
798 

4970 
355 

9350 


3077 
11006 
737 
1257 
1546 
628 
1603 
951 
3612 
26417 


285 
1570 
1472 
3122 

986 
1487 
2996 

435 

14353 


3270 
2307 
453 


(1000) 
496. 400 
470.100 
245.000 
403.648 

2523. 436 
437.100 


163.203 
899. 050 
712.030 
2508. 461 
476.944 
719.285 
1449.213 
210.416 


2127.661 
1223.543 
222.927 
128.444 
441.781 
132.390 
495.505 
164.049 
625.497 
37.415 
N6. 122 
13.431 


157.666 


€1000) 
2482.00 
2300.50 
1225.00 
2018.24 
12617.18 
2185.50 


7925.46 
29188.05 
1954.84 
3334.11 
4100.66 
1665.73 
4251.85 
2522. 46 
16068. 37 


816.02 
4495.25 
3960.15 

12542. 30 
2384.72 
3996. 43 
7246.06 
1052.08 


10638. 31 
6147.71 
1114.63 
642,22 
2208.91 
661.95 
2477.52 

820.25 
3127.49 
187.07 
280.61 
67.15 
1968.00 
1265.95 
229.66 


1019.81 
$0353.95 
2533.14 
1696.77 

788.33 


rg 


(1000) 
13.789 
13.058 
6.806 
11.212 
70.095 
12.142 
127.102 


44,030 
162.156 
10.860 
18.523 
22.781 
9.254 
23.621 
14.014 
89.269 
394.508 


4.533 
24.974 
19.779 
69.679 
13.248 
19.980 
40.256 

3-845 

198.295 


59.102 
34. 154 
6.192 
3.568 
12.272 
3.678 
13.764 
4.557 
17.375 
1.039 
1.559 
0.373 
10.933 
7.033 
1.276 
176.875 


0.666 
22.922 
14.073 

9.426 

4,380 


LATA Pop.LATA AcLi OrBH CCS IX Erlg. Acc.Pnt. 
(1000) 


PTLDMEPO 
MNCHNHCO 
BURLVTMA 
SPF DMAWO 
BSTNMAFR 
PRVDMAWA 


HRFRCTOS 
NYCMNYS4 
PSHKNYSH 
ALBYNYSS 
SYRCNYSU 
BNGHNYHY 
BFLONYFR 
ROCHNY XA 
NWRKNJOZ 


ATCYNJAC 
TRENNJITN 
HRBGPAHA 
PHLAPAMK 
ALNAPAAL 
SCTNPASC 
PITBPADG 
ERIEPAXH 


tp ee ie Geek ee es ee) DD ee eels es es eves ee ee ee eee ee ee ee ee ee ee 


WASHDCSW 
BLTMMDCH 
HGTWMDHG 
SLBRMDSB 
RONKVALX 
LLPPVACU 
RCMDVAGR 
LYBGVACH 
NRFLVABS 
HRBGVAXA 
CHVLVAXA 
EDBGVAXA 
CHTNWVLE 
CLBtsWVMA 
BLFDWVXA 


AHVLNCOH 
CHRLNCCA 
GNBONCEU 
RLGHNCMO 
WLMGNCF O 


V 


3999 
4385 
4270 
4620 
4422 
4550 


H 


1526 
1343 
1808 
1408 
1248 
1219 
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List of LATA Numbers served by each Node in the 15-Node Network Configuration 


Node # LATA # 


moo-e 


& + 


Atlanta 


Total this Node_ 


mMmooz 


~~ 3 


Miami 


Total this Node_ 


mood 


Ch +e 


Dallas 


949 
951 
430 
432 
434 


476 
477 
478 
480 - 
482 
484 


448 
450 
452 
454 
456 
458 
460 
939 
952 
953 


486 
488 
490 
492 
326 
928 
330 
336 


LATA Pop.LATA AcLi 


(1000) 
725 
868 

1020 
626 


26462 


456 
259 
975 
617 
302 
1101 
3698 
624 
2447 
201 
10680 


1147 
912 
740 
656 
269 

1551 
306 

2011 

1252 
310 
444 
267 
433 
246 
209 


(1000) 
316.642 
379.097 
401.611 
246. 104 
312.544 
200. 107 
1586. 734 
289.975 
202.235 
280.038 
220.417 
602.421 
689.029 
238.996 
422.096 
264.140 
630.416 
305. 165 
366.584 
224.4931 
750.127 
106. 143 


220.993 
125.520 
472.519 
299.020 
146.360 
933.583 
1792. 180 
302.412 
1185. 901 

97.412 


102.3970 





OrBH CCS IX Erlg. Acc.Pnt. 


(1000) 
1583.21 
1895.49 
2008.05 
1230.52 
1562.72 
1000.53 
7933.67 
1449.88 
1011.17 
1400.19 
1102.09 
3012.11 
3445.15 
1194.98 
2110.48 
1320.70 
3152.08 
1525.82 
1832.92 
1122.16 
3750.64 

530.72 


1104.97 

627.60 
2362.59 
1495.10 

731.80 
2667.91 
8960.90 
1512.06 
9929.51 

487.06 


120 


€1000) 
8.796 
10.530 
11.156 
6.836 
8.682 
Je dug 
44.076 
8.055 
3-618 
7.779 
6.123 
16. 734 
19.140 
6.639 
11.725 
72337 
17.512 
8.477 
10.183 
6.234 
20.837 
2. 948 
307.041 


6.139 
3.487 
13.126 
8.306 
4.066 
14.822 
49.7835 
8.400 
o2- 942 
2. 706 
143.775 


13.313 
10.591 
8.593 
7.618 
3.889 
16.347 
3/2 
26.040 
16.212 
6.980 
6.076 
3.654 
3. 904 
3.067 
2.860 


FYVLNCXA 
RCMTNCXA 
GNVLSCDT 
FLRNSCMA 
CLMASCTL 
CHTNSCDT 
ATLNGATL 
SVNHGABS 
ASSTGAMT 
ALBYGAMA 
MACNGAMT 
MMPHTNMA 
NSVL TNMT 
CHTGTNMA 
KNVLTNMA 
BRSTTNXA 
BRHMALMT 
HNVLALNT 
MTGMALTT 
MOBLALMT 
JCSNMSPS 
GLPTMSTS 


PNSCF LBL 
PNCYFLMA 
JCVLFLCL 
ISSVLFLAN 
DYBHF LMA 
ORLDFLMA 
OJUSFLTL 
FTMYFLXA 
TAMPFLXA 
TLHSFLXA 


SHPTLATL 
LFYTLAMA 
NWORLAMA 
BTRGLAMA 
F TSMARSU 
LTRKARFR 
PNBLARJE 
OKCYOKCE 
TULSOKTS 
ELPSTXMA 
MDLDTXMU 
LBCKTXPS 
AMRLTXDR 
WCFLTXNI 
ABLNTXOR 


V 


H 


1385 
1329 
1895 
1417 
1588 
1279 
2084 
1379 
1675 
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List of LATA Numbers served by each Node in the 15-Node Network Configuration 


LATA Pop.LATA AcLi OrBH CCS IX Erlg. Acc.Pnt. V H 
Node # LATA # (1000) (1000) (1000) (1000) 

abe ys 3941 1941.652 9708.26 53.935 DLLSTXTL 8432 4033 

Su4 746 363.122 1815.61 10.087 LGVWTXTL 8347 3661 

306 442 217.765 1088.82 6.049 WACOTX0O1 8702 3966 

308 703 346.354 1731.77 9.621 AUSTTX&GR 9004 3997 

360 4001 1971.213 9856.06 54.756 HSTNTX01 8946 3550 

962 483 237.9364 1189.82 6.610 BUMTTXTE 8777 3344 

364 679 334.530 1672.65 9.292 CRCHTXTU 9481 3754 

566 1561 769.073 3845.37 21.363 SNANTXCA 9225 4063 

968 610 300.535 1502.67 8.348 HRLNTXAT 9815 3668 

370 172 84.741 423.70 2.394 BRYNTXXA 8827 3788 

961 233 114.794 5373.97 3-189 SANGTXXA 8944 4563 
Total this Node_. 24674 320.806 
664 1399 600.800 3004.00 16.689 ALBONMMA 8549 3887 

Node #6 666 2234 1117.679 3588.39 31.047 PHNXAZMA 9133 6748 
Phoeni x 668 729 «=364.721 1823.61 10.131 TCSNAZMA 9346 6487 
Total this Node___ 4362 =P: Sa ee oe ec a ee ee eee 
730 12220 6782.357 33911.79 188.399 LSANCA02 9213. 7878 

Node #7 732 2116 1174.425 5872.12 32.623 SNDGCAO1 3468 7630 
LosAngel. 734 447 248.094 1240.47 6.892 BKFDCA01 8947 8059 
740 488 270.850 1354.25 7.524 SNLOCAO1 3005 8348 

973 8 4.440° 22.20 0.123 PLSPCAXG 9211 7561 
Total this Node___ BOO ee Fett at Ot 7 | — 9 ee ee ee ee eae 
N 720 370 196.544 982.72 3-460 RENONVO2 8064 8323 

0 721 921 276.756 1383.78 7.688 LSVGNVO2 8665 7411 

D 722 9877 3261.859 16309.29 90.607 SNFCCAO1L 8492 8719 

E 724 456 253.090 1265.45 7.030 CHICCAOI 8059 8668 
726 1380 765.3929 3829.65 21.276 SCRMCAO1 8303 8581 

+ 728 961 533.375 2666.88 14.816 FRSNCAO1 8669 8239 

8 736 339 188.152 940.76 3-226 SLNSCAO1 8723 8561 
SanFranc. 738 798 442.907 2214.53 12.303 SKTNCAOlL 8435 8531 
Total this Node___ DOO a a a ee et 164.406 
652 777» «=$324.211 1621.05 9.006 BOISIDMA 7094 7866 

Node #13 960 161 67.579 337.89 1.877 CRALIDXX 6228 8085 
670 896 415.889 2079.45 11.552 EUGNORSS 7128 83955 

Seattle 672 2047 958.267 4791.33 26.619 PLTDOR62 6799 8915 
674 2954 1448.078 7240.39 40.224 STTLWAOG 6337 8836 

676 1082 525.928 2629.64 14.609 SPKNWAO1 6247 8177 
Total this Node___ I i= } 7 Same ee eT Se ee 103.888 
620 681 341.272 1706.36 9.480 ROCHMNRO 3916 4326 

Node #14 624 325 162.869 9814.34 4.524 DLTHMNME 5352 4529 
626 413 206.968 1034.84 3-749 STCDMNTO 3721 4703 

Mpis.St.P 628 2319 1162.130 5810.65 32.281 MPLSMNDT 3780 4526 
630 307 164.551 9822.75 4.571 SXCYIADT 6468 4767 

632 1110 510.180 2550.90 14.172 DESMIADT 6472 4275 

634 765 363.107 1815.53 10.086 DVNPIADT 6273 3818 

635 662 304.269 1521.35 8.452 CDRRIADT 6262 4021 

2k 
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List of LATA Numbers served by each Node in the 1i5-Node Network Configuration 


Node # LATA # 


Total this Node_ 


mooZz 


wO % 


Denver 


Total this Node _ 


moo2a 


# 
1 


Chicago 





320 
322 
324 
325 
326 
328 
922 
923 
330 
332 
334 
336 
338 
937 
938 
340 
a42 
344 
346 
348 
300 
302 
304 
306 
308 
360 
362 
364 
366 
368 
370 
374 
376 
976 
977 


LATA Pop.LATA AcLi OrBH CCS IX Erlg. Acc.Pnt. 


(1000) 
6632 


2139 


2227 
1256 


1187 


(1000) 


373.314 
162.226 
308.000 
486.186 
186.536 
215.758 
232.190 
140.874 
235.100 
1307.375 
358.825 
656. 700 


968.581 
287.993 
1008. 429 
368. 741 
984.137 
937.497 
746.977 
295.691 


155.709 


334.626 
223.647 
861.673 
224.491 
75.112 
66.250 
2506. 272 
156. 886 
478. 100 
263.512 
991.077 
329.858 
248.489 
437.321 
1013.683 
4086.055 
183.439 
184.960 
135.806 
114.016 
206.410 
159.116 
198.135 
93.240 
141.380 
86.652 


(1000) 


1866.57 
811.13 
1540.00 
2430.93 
932.68 
1078.79 
1160.95 
704.37 
1175.50 
6536. 88 
1794.12 
3283.50 


4842.91 


1439.97 
3042.15 
2843.71 
2920.69 
2687.48 
3734.88 
1478.46 
778.54 
1673.13 
1118.23 
4308.36 
1122.45 
375.56 
331.25 
12531.36 
784.43 
2390.50 
1317.56 
4955.39 
2649.29 
1242. 44 
2186.61 
2068. 42 
20430. 27 
917.20 
924.80 
679.03 
370.08 
1282.05 
795.58 
990.67 
466.20 
706.90 
433.26 


22 


(1000) 
89.315 


10.370 
4.506 
§.556 

13.505 
9. 182 
3.993 
6.450 
3.913 
6.531 

36.316 
9.967 

18.242 

129.530 


26.905 
8.000 
28.012 
15.798 
16.226 
14.930 
20.749 
8.214 
4.925 
9.295 
6.212 
23.935 
6.236 
2.086 
1.840 
69.619 
4.358 
13.281 
72320 
27.530 
i¢4.718 
6.902 
i2.148 
28.158 
113.502 
9.096 
2.138 
3.772 
3.167 
72122 
4.420 
9.304 
2.990 
3.927 
2.407 


F ARGNDBC 
BSMRNDBC 
SXFLSDCO 
OMAHNENW 
GDISNENW 
LNCLNEXL 
HLNAMTMA 
BLNGMTMA 
CSPRWYMA 
DNVRCOMA 
CLSPCOMA 
SLKCUTMA 


<p ae a 0 ee eet 0 et ee ee ee ee ee es ee ee ee ee ee ee ee ee 2 ee ee ee 


CLEVOHO2 
YNTWOHO2 
CLMBOH1 1 
AKRNOH2ZS 
TOLDOH21 
DYTNOH15 
CNCNOHWS 
MNF DOHXF 
EVVLINO1 
SBNDINOS 
HNTNINO1 
IPLSINO1L 
BLTNINO1 
ROMDINXB 
TRRHINXA 
DTRTMIBH 
MRQTMIMN 
SGNWMIFA 
LNNGMIMN 
fDRPMIBL 
APPLWI01i 
EUICLWIO1 
MDSNWI11 
MILWWI48 
CHCGILCL 
RCFRILRT 
CAIRILCF 
STNGILSI 
BLTNILXD 
PEORILPJ 
CHMPILCP 
SPF DILSD 
QNCY ILQY 
MTONILXC 
GLBGILXD 


V 


H 
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List of LATA Numbers served by each Node in the 15-Node Network Configuration 


LATA Pop.LATA AcLi OrBH CCS IX Erlg. Acc.Pnt. 
(1000) 


Node # LATA # 
978 
Total this Node___ 


mooa2 
BS 
on 
mn 


— 3% 
ol 
Ny 
N 


1 a24 


St.Louis 334 
Total this Node___ 


167 
40921 


388 
678 
1399 
3344 
134 
684 
2048 
1122 
721 
10778 


Avg. 


(1000) 


84.625 


91.332 
322.017 
968.130 
336. 154 
344.534 


(1000) 
423.13 


1138.87 
1261.44 
2602.88 
8005. 27 
456.66 
1610.08 
4840.95 
2680.77 
1722.67 


ae Ee Clee ree oe ee ee ee ee ee ee ee ee ee oe 


123 


(1000) 
2.351 
535. 794 


6.327 
7.008 
14.460 
44.474 
2.537 
8.945 
26.894 
14.893 
9.570 
135.109 


IX-Traf fic/Node: 


OLNY ILXE 


WCHTKSBR 


V 


H 
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EXHIBIT 5.17 NODE LOCATIONS IN 23-NODE NETWORK 


List of Access Nodes in the 20-Node Network 


Coordinates 
Nade # LATA # ILLI V H 
1 iS2 NYCMNYS4 $992 i410 
z 228 PHLAPAMK 5250 1453 
3 236 WASHDCSW O23 1578 
4 438 ATLNGATL 7259 2084 
5 doz DLLSTXTL 8432 4033 
6 666 PHNXAZMA 3133 6748 
7 oO LSANCAO2 9213 7878 
8 722 SNFCCAOL 8432 8713 
9 656 DNVECOMA 7501 W899 
10 368 CHCGILCL 3387 3426 
ii g2Q STLSMOOF 6807 3485 
12 460 OJUSFLTL 8320 a 
13 674 STTLWAGE 30 BB96 
14 628 MPLSMNDT 5780 4526 
Lo 128 BSTNMAFF: F422 iz48 
16 140 BFLONYFR 9076 Zoe 
17 220 CLEVOHO2 Jord 2544 
18 340 DTRTMIBH Joao 2829 
193 zo4 PITBPADG v619 2184 
20 352 TAMPFLXA 8172 1147 
=1 560 HSTNTXO1 B346 a pa ©) 
22 36 OKCYOKCE 7346 4372 
aC) S24 KSCYMOO9 7029 4202 
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EXHIBIT 5.19 LINKS IN 23-NODE NETWORK 


List of Links between the 2S Network Nodes 


From to Type From Tao Distance 
Nade # LATA # LATA # Miles 
15 to 16 North 128 140 798.359 
16 to 17 North 140 320 172.07 
17 to 18 North 32 340 90.96 
18 to 10 Nearth 340 358 236.60 
iS to t . East NS 128 oe 187.33 
1 to: 2 East NS 32 228 83.05 
2 to 193 North 228 Zo Zoleeia 
13 to 17 North z3o4 320 114.69 
2to3 East NS 228 23 23.81 
3 to 4 East NS 20 $38 341.53 
4 to 12 East NS 438 460 992. 94 
4 to 5 South 438 a ar 7139.34 
$+tolil Cross 438 wa) 464.592 
11 to 10 Cross 20 308 ee Pe 
zz to 23 Cross va a4 2394.92 
9 to 22 Cross bs bor 5336 187.38 
12 to 20 South 460 po joe 198.1% 
20 to 21 South 352 ao 738.34 
zl to Ss South dE0 pape a eee OF 
3 ta 6 South edad 666 886.71 
& toa 7 South 666 730 ou8. 25 
7 ta 8 West NS 730 722 350,30 
8 to iS West NS 722 &74 683.77 
13 to 14 North 674 628 1335.10 
i¢ to 10 North 628 suo Saas IG 
8 ta 9 Central Fez 656 545.22 
3 to 10 Central 656 SUB 5316.95 


128 





EXHIBIT 5.20 LATA ASSIGNMENTS TO THE 23-NODE NETWORK, 
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List of LATA Numbers served by each Node in the 23-Node Network Configuration 
LATA Pop.LATA AcLiOrBH CCS IX Erlg. 


LATA # 
120 
122 

Node # 15 124 

126 

Boston 128 

130 
Total this Node_ 


Node # 


Node # 1 920 
132 
New York 133 
134 
224 
Total this Node_ 


Node # 16 136 
138 
Buffalo 140 
974 


Total this Node __ 


220 
Node # 2 222 
226 
Philadel. 228 
230 
232 


Total this Node___ 


Node # {9 234 
Pittsbrg. 924 
Total this Node_ 


mood 
N) 
i) 
@ 


WJ) 
NS 
aS 
oO 


Wash. DC 202 
927 
928 
929 
204 
256 
932 


Total this Node___ 


320 


(1000) 
1146 
958 
326 
735 
4970 
955 
9350 


3077 
11006 


1304 
78 
117 
28 
1054 
678 
123 
12225 


2139 


(1000) 
496.400 


(1000) 
2482.00 


470.100 2350.50 


245.000 
403.648 


1225.00 
2018.24 


2923.436 12617.18 


437.100 


1585.091 


2185.50 


7925.46 


9837.611 29188.05 


390. 968 
666.821 


1954.84 
3334.11 


3213.674 16068.37 


163.203 
899.050 
712.030 


4100.66 
1665.73 
4251.85 
2522.46 


816.02 
4495.25 
3560.15 


2508.461 12542.30 


476.944 
719.285 


1449.213 
210.416 


2384.72 
3596.43 


7246.06 
1052.08 


2127.661 10638.31 


1229.543 
222. 927 
128.444 
441.781 


968.581 


6147.71 
1114.63 
642.22 
2208.91 
661.95 
2477.52 
820.25 
3127.49 
187.07 
280.61 
67.15 
1968.00 
1265.95 
229.66 


4842.91 


129 


€1000) 
13.789 
13.058 
6.806 
11.212 
70.095 
12.142 
127.102 


44.030 
162.156 
10.860 
18.523 
839.269 
324.838 


22.781 

9.254 
23.621 
14.014 
69.671 


4.533 
24.974 
19.779 
69.679 
13.248 
19.980 

152.194 


40.256 
3.845 
46.101 


39.102 
34. 154 
6.192 
3.568 
12.272 
3.678 
13.764 
4.557 
17.375 
1.039 
1.559 
0.373 
10.933 
72933 
1.276 
176.875 


26.905 


Accs.Pnt. 


PTLDMEPO 
MNCHNHCO 
BURLVTMA 
SPF DMAWO 
BSTNMAFR 
PRVDMAWA 


HRFRCTOS 
NYCMNYS4 
PGHKNYSH 
ALBYNYSS 
NWRKNJO2 


V 


3999 
4385 
4270 
4620 
4422 
4550 


4687 


H 


1526 
1343 
1808 
1408 
1248 
1219 


1373 
1410 


SYRCNYSU 
BNGHNYHY 
BFLONYFR 
ROCHNY XA 


aD ED ee ee ee ee es ee ee ee ee ee ee ee ee ee ee ee ee ee Se ee ee ee eee ee 


ATCYNJAC 
TRENNITN 
HRBGPAHA 
PHLAPAMK 
ALNAPAAL 
SCTNPASC 


te ED OD eke ls ee SD CS A Ne ee es ee ee ee ee ee ee ee ee ee ee eee eee ee ee 


PITBPADG 
ERIEPAXH 


WASHDCSW 
BLTMMDCH 
HGTWMDHG 
SLBRMDSB 
RONKVALX 
CLPPVACU 
RCMDVAGR 
LYBGVACH 
NRFLVABS 
HRBEVAXA 
CHVLVAXA 
EDBGVAXA 
CHTNWVLE 
CLBGWVMA 
BLF DWVXA 


CLEVOHO2 
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List of LATA Numbers served by each Node in the 23-Node Network Configuration 
LATA Pop.LATA AcLiOrBH CCS IX Erlg. 


Node # 


Node # 17 


Cleveland 


Total this Node_ 


moodz 


Co =— + 


Chicago 


Total this Node___ 


Node # 18 


Detroit 


Total this Node_ 


mood 


+ 


LATA # 


322 
324 
325 
326 
328 
922 
923 


330 
332 
334 
336 
338 
937 
938 
300 
352 
354 


340 
342 
344 
346 
348 


420 
422 
424 
426 
428 
949 
951 
430 
432 
434 


(1000) 
636 
2227 
1256 
1290 
1187 
1706 
653 
11094 


20752 


3174 
324 
987 
044 

2046 

9075 


467 
1873 
1160 

777 

361 

725 

868 
1020 

626 

795 


(1000) 
287.993 
1008. 429 
568. 741 
984. 137 
337.497 
746.977 
295.691 


155. 709 
334.626 
223.647 
861.673 
224.491 
735.2112 
66. 250 
329.858 
248.489 
437.321 
1013.683 
4086. 055 
183.439 
184.960 
135.806 
114.016 
256. 410 
159.116 
198.135 
93.240 
141.380 
86.652 
84.625 


2506. 272 
156. 886 


312.544 


(1000) 
1439.97 
5042.15 
2843.71 
2920.69 
2687.48 
3734.88 
1478.46 


778.54 
1673.13 
1118.23 
4308.36 
1122.45 

375.56 

331.25 
2649.29 
1242.44 
2186.61 
5068. 42 

20430. 27 

917.20 

924.80 

679.03 

970.08 
1282.05 

795.58 

990.67 

466.20 

706.90 

433.26 

423.13 


12531.36 
784.43 
2390.50 
1317.56 
4955.39 


1019.81 
4053.95 
2533. 14 
1696.77 
788.33 
1583.21 
1895.49 
2008.05 
1230.52 
1562.72 


L30 


(1000) 
8.000 
28.012 
15.798 
16.226 
14.930 
20.749 
8.214 
138.835 


4.325 
9.295 
6.212 
23-935 
6.236 
2.086 
1.840 
14.718 
6.902 
12.148 
28.158 
113.502 
3.096 
3.138 
3.772 
3.167 
72122 
4.420 
2. 004 
2.990 
3.927 
2.407 
2.391 
274.853 


69.619 
4.358 
13.281 
7.320 
27.530 
122.107 


5.666 
22.522 
14.073 

9.426 

4.380 

8.796 
10.530 
11.156 

6.836 

8.682 


Accs.Pnt. 


YNTWOHO2 
CLMBOH1 1 
AKRNOH25 
TOLDOH21 
DYTNOH15 
CNCNOHWS 
MNF DOHXF 


EVVLINO1 
SBNDINOS 
HNTNINO 1 
IPLSINO1 
BLTNINO1 
RCMDINXB 
TRRHINXA 
APPLWI01 
EUCLWIO1 
MDSNWI11 
MILWWI48 
CHCGILCL 
RCFRILRT 
CAIRILCF 
STNGILSI 
BLTNILXD 
PEORILPJ 
CHMPILCP 
SPFDILSD 
QNCY ILQY 
MTONILXC 
GLBGILXD 
OLNYILXE 


DTRTMIBH 
MRQTMIMN 
SENWMIFA 
LNNGMIMN 
GDRPMIBL 


AHVLNCOH 
CHRLNCCA 
SNBONCEU 
RLGHNCMO 
WLMGNCF O 
FYVLNCXA 
RCMTNCXA 
GNVLSCDT 
FLRNSCMA 
CLMASCTL 


V 


9557 
3972 
3637 
5703 
6112 


H 


2354 
2954 
2472 
2820 
2704 
2680 
2975 
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List of LATA Numbers served by each Node in the 23-Node Network Configuration 
LATA Pop.LATA AcLiOrBH CCS IX Erlg. 


Node # 


Atlanta 


Total this Node___ 


Node # 12 


Miami 


Total this Node___ 


Node # 20 


Tampa 


Total this Node___ 


mood 


m- h) 2 


Houston 


Total this Node_ 


Node # 5 


LATA # 
436 
438 
440 
442 
444 
446 
468 
470 
472 
474 
956 
476 
477 
478 
480 
482 
484 


452 
454 
456 
458 
460 


486 
488 
490 
492 
540 
342 
308 


961 


S44 
546 


(1000) 
309 
3013 
642 
462 
620 
488 
1368 
1572 
942 
363 
283 
1632 
790 
949 
981 
2238 
318 
26462 


975 
617 
302 
1101 
2698 
6693 


456 
259 
624 


703 
4001 
483 
679 
1561 
610 
172 
233 
12851 


267 
433 


€1000) 
200. 107 
1586. 734 
289.975 
202.235 
280.038 
220.417 
602.421 
689.029 


106. 143 


472.519 
299.020 
146.360 
333.583 
1792. 180 


346.354 
1971.213 
237.364 
334.530 
769.073 
300.535 
84.741 
114.794 


131.546 
212.535 


(1000) 
1000.53 
7933.67 
1449.88 
1011.17 
1400.19 
1102.09 
3012.11 
3445.15 
1194.98 
2110.48 
1320.70 
3152.08 
1525.82 
1832.92 
1122.16 
3750.64 

930.72 


2362.59 
1495.10 

731.80 
2667.91 
8960.90 


1104.97 
627.60 
1512.06 
9929.51 
487.06 


2397.51 
1906. 30 


9856. 06 
1189.82 
1672.65 
3845.37 
1502.67 
423.70 
973.97 


657.73 
1062.67 


vi 


(1000) 
3.009 
44.076 
8.055 
5.618 
7.779 
6.123 
16.734 
19. 140 
6.639 
11.725 
7.337 
17.512 
8.477 
10.183 
6.234 
20.837 
2.948 
307.041 


13.126 
8.306 
4.066 

14.622 

49.783 

90.102 


6.139 
3. 487 
8.400 
32.942 
2.706 
93.673 


13.319 
10.591 
8.593 
7.618 
6.980 
6.076 
9.621 
04. 756 
6.610 
9.292 
21.363 
8.348 
2.304 
3.189 
168.711 


32654 
3. 904 


Accs.Pnt. 


CHTNSCDT 


ATLNGATL 


SVNHGABS 


AGSTGAMT 


ALBYGAMA 


MACNGAMT 


MMPHTNMA 


NSVLTNMT 


CHTGTNMA 


KNVLTNMA 


BRSTTNXA 
BRHMALMT 
HNVLALNT 


MTGMALTT 


MOBLALMT 


JCVLFLCL 


GSVLFLAN 


DYBHF LMA 


ORLDFLMA 


OJUSFLTL 


<a Git ete cult eet sie ee ee ee ee Ce ee Oe ee es ee ee ee ee ee ee ee ee ee 


PNSCFLBL 


PNCYFLMA 


FTMYFLXA 


TAMPFLXA 


TLHSFLXA 


SHPTLATL 


LFYTLAMA 


NWORLAMA 


BTRGLAMA 


ELPSTXMA 


MDLDTXMU 


AUSTTXGR 


HSTNTXOL 


BUMTTXTE 


CRCHTXTU 


SNANTXCA 
HRLNTXAT 
BRYNTXXA 
SANGTXXA 


LBCKTXPS 


AMRLTXDR 


V 


H 


1279 
2084 
13793 
1675 
1816 
1866 
3127 
2711 
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List of LATA Numbers served by each Node in the 23-Node Network Configuration 


Node # 


Dallas 


Total this Node_ 


Node # 22 
OklahmCty 


Total this Node __ 


Node # 23 


Kans.City 


Total this Node___ 


Node # ii 


St.Louis 


Total this Node_ _ 


Node # i¢ 


Mols.St.P 


LATA # 


548 
000 
rahe 4 
J04 
S06 


w26 
528 
330 
5336 
938 


324 
332 
034 
644 
646 
958 


462 
464 
466 
720 
Jel 
vez 


620 
62+ 
626 
628 
630 
632 
634 
635 


Total this Node 


mood 


Ww 3 


Denver 


Total this Node___ 


636 
638 
640 
648 
650 
654 
656 
658 
660 


(1000) 
246 
209 

3941 
746 
442 

6284 


369 
1551 
356 
2011 
1252 
S039 


2048 
1122 
721 
1013 
383 
443 
5730 


288 
678 
1399 
3344 
194 
684 
6887 


681 
329 
413 
2319 
397 
1110 
765 
662 
6622 


749 
o29 


(1000) 
121.199 
102.970 


227.775 
202.288 
920.576 
1601.054 
91.332 
322.017 


=== ee ee ce a ee ee ee ee ee ee ee ee ee 


C1000) 
606.00 
514.85 
9708.26 
1815.61 
1088.82 


700.04 
2942.44 
675.38 
4687.25 
2918.17 


4840.95 
2680.77 
1722.67 
2430.93 

932.68 
1078.79 


1158.87 
1261.44 
2602.88 
8005.27 

456.66 
1610.08 


1706. 36 
814.34 
1034. 84 
9810.65 
822.75 
2900.90 
1815.53 
1521.35 


1866.57 
811.13 
1540.00 
1160.95 
704.37 
1175.50 
6536. 88 
1794.12 
3283.50 


13:2 


LATA Pop.LATA AcLiOrBH CCS IX Erlg. 


(1000) 
3.367 
2.860 

33.935 

10.087 
6.049 

85.855 


3.889 
16.347 
3.752 
26.040 
16.212 
66.240 


26.894 
14.893 
9.570 
13.505 
3. 182 
9.3993 
76.038 


6.327 
7.008 
14.460 
44.474 
2.907 
8.945 
83.751 


9.480 
4.524 
2.749 
32.281 
4.571 
14.172 
10.086 
8.452 
89.315 


190.370 
4.506 
8.956 
6.450 
3.913 
6.931 

36.316 
9.967 

18.242 

104.850 


Accs.Pnt. 


WCFLTXNI 
ABLNTXOR 
DLLSTXTL 
LGVWIXTL 
WACOTXO1 


FTSMARSU 
LTRKARFR 
PNBLARJE 
OKCYOKCE 
TULSOKTS 


KSCYMO09 
WCHTKSBR 
TPKAKSJA 
OMAHNENW 
GDISNENW 
LNCLNE XL 


LSVLKYCS 
OQWBOKYMA 
LXTNKYXA 
STLSMOO9 
JFECYMOXA 
SPFDMOTL 


ROCHMNRO 
DL THMNME 
STCDMNTO 
MPLSMNDT 
SXCYIADT 
DESMIADT 
DVNPTADT 
CDRRIADT 


V 


8322 
8698 
8432 
8347 
8702 


H 


4406 
4513 
4033 
3661 
3966 


ab ee ee gee ey ee ee es ee ep De ee ee ee ee ee ee ee ee ee ee ee 


FARGNDBC 
BSMRNDBC 
SXFLSDCO 
HLNAMTMA 
BLNGMTMA 
CSPRWYMA 
DNVRCOMA 
CLSPCOMA 
SLKCUTMA 
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List of LATA Numbers served by each Node in the 23-Node Network Configuration 


Node # 
Node # 6 
Phoeni x 


Total this Node_ 


Node # 7 


Los Angel 


Total this Node___ 


mood 


# 
8 


SanFranc. 


Node # 13 


Seattle 


Total this Node _ 


LATA # 
664 


666 
668 


730 
732 
734 


973 


1399 
2254 

729 
4362 


12220 
2116 
447 
488 
8 
15279 


370 
val 
2877 
456 
1380 
961 
339 
798 
10702 


777 


161 


896 
2047 
2954 
1082 
73917 


€1000) 
600. 800 
1117.679 
364.721 


(1000) 
3004. 00 
3088.29 
1823.61 


6782.357 33911.79 


1174.425 
248.094 
270.850 

4.440 


2S OG Ce Se et oe ee ee es es ee ee es ee ee ee 


9872.12 
1240.47 
1354.25 

22.20 


962.72 
1383.78 
16309. 29 
1265.45 
3829.65 


1621.05 
337.89 
2079.45 
4791.93 
7240.39 
2629. 64 


LATA Pop.LATA AcLiOrBH CCS IX Erlg. 
(1000) 


(1000) 
16.689 
31.047 
10.131 
37.867 


188.399 
32.623 
6.892 
7.524 
0.123 
235.960 


3. 460 
7.688 
90.607 
7.930 
21.276 
14.816 
3.226 
12.303 
164.406 


9.006 
1.877 
11.552 
26.619 
40. 224 
14.609 
103.888 


Avg. IX Traffic/Node: 


i33 


Accs.Pnt. 


ALBGNMMA 
PHNXAZMA 
TCSNAZMA 


LSANCA02 
SNDGCAO1 
BKFDCAO1 
SNLOCAO1 
PLSPCAXG 


RENONVO2 
LSVGNVO2 
SNFCCAO1 
CHICCAO! 
SCRMCAO tL 
FRSNCAO1 
SLNSCAO1 
SKTNCAO1 


BOISIDMA 
CRAL IDXX 
EUGNORSS 
PLTDOR62 
STTLWAOG 
SPKNWAO 1 


SD EE ED SUUTE SD COTTE GED Ge CARAS SEY TD SEE GD GD Cen gts CS EE GD ED ED ts ee ee ee Ge 


V 


135,965 Erlang 


H 


3887 
6748 
6487 
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EXHIBIT S.22 NODE LOCATIONS IN 17-NODE NETWORK 


List of Access Nodes in the 17-Node Network 


Coordinates 

Node # LATA # CLLI V H 
1 132 NYCMNYS4 4992 1410 
2 228 PHLAPAMK 5290 1459 
3 236 WASHDCSW 5623 1578 
4 438 ATLNIGSATL 7253 2084 
3 552 DLLSTXTL 8432 4033 
6 340 ELPSTXMA 9231 5695 
vf 730 LSANCAO? 9213 7878 
3 722 SNFCCAGL 8452 8713 
3 656 DNVRCOMA 7501 5899 
10 368 CHEGILEL 3987 S426 
1i 320 STLSMOOS 6807 3483 
i2 460 OJUSFLTL 8320 do 
is 674 STTLWAQG ao 8856 
i+ 628 MPLSMNDT 3780 4526 
Fe 128 BSTNMAFR d422 1248 
16 360 HSTNTXO1 8346 3550 
17 320 CLEVOHOZ 5579 2544 
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EXHIBIT 


S.2¢ LINKS IN 17-NODE NETWORK 


List of Links between the 17 Network Nodes 


From to 
Node # 


—_ 


ti 
to 
$13 
ti 
ti 
to 
t int 
t 7 
to 
tc 
t i 
t Ca] 
fo 
tin 


a 


a ee on 
woo kh WON OM OF fb fe 03 BD ee ON 


t rm 
10 tes 
10 to 
11 to 
il to 
3 t3 
pA Ales 


to ' 


— Os OM eee & he 
Mm p32 


& 


J 


— pt 
om 


¢ 
ae | 


Rat 


19 


11 


16 


15 


Type 


East NS 
East NS 
East NS 
East NS 


> East NS 


South 

South 

South 

Ssuth 
West NS 
West NS 
Nerth 

North 

North 

Central 
Central 
Central 
Crass 

Lross 

Cross 

ross 

Narth 


From 
LATA # 


128 
ry 
wl a 

w_ 

din doe 


236 
438 
460 
+38 
a 
a40 
730 
7ec 
£74 
28 
38 
722 
E56 
298 
3U8 
wet 
wet) 
va ba 


320 


To 
LATA # 


132 
a 
aie ee 


=~ 
tee tel 


438 
460 
SEO 
ales 
o40 
730 


722 


138 


Distance 


miles 


187.39 

83.05 
123.81 
341.53 
3392. ‘34 
972.83 
713.04 
D7 Lez 

703.00 
300.30 
683.77 
1393.10 
Sda. 36 
307.84 
345.22 
916.95 
710.353 
2u9.93 
464.92 
342,51 
229. 04 


948.55 
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List of LATA Numbers served by each Node in the 17-Node Network Configuration 


Node # 


Node #15 


Boston 


Total this Node_ | 


moodz 


— 3 


New York 


Total this Node_ 


Node # 2 


Philadel. 


mood 


GJ) 


Wash. DC 


Total this Node___ 


LATA # 


120 
122 
124 
126 
128 
130 
920 


132 
133 
134 
136 
138 
140 
974 
224 


220 
222 
226 
228 
230 


232 
Total this Node 


236 
238 
240 
242 
244 
246 
248 
250 
202 
927 
928 
329 
2u4 
256 
932 


420 
422 
424 
426 
428 
949 
951 


1146 
958 
926 
795 

4970 
955 

3077 

12427 


11006 
737 
1257 
1546 
628 
1603 
951 
3612 
23340 


285 
1570 
1472 
9122 

986 
1487 

10922 


3270 
2307 
453 
241 
921 
276 
1033 
342 
1304 
78 
117 
28 
1054 
678 
123 
12225 


467 
1873 
1160 

777 

361 

725 

868 


LATA Pop.LATA AcLi 
(1000) 


(1000) 
496.400 
470.100 
245.000 
403.648 

20923. 436 
437.100 
1585.091 


5837.611 
330.968 
666.821 
820. 132 
333.145 
850.369 
304. 492 

3213.674 


=e ee et, ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


163.203 
899.050 
712,030 
2508. 461 
476.5944 
719.285 


2127.661 
1229.543 
222.927 
128. 444 
441.781 
132.390 
495.505 


203. 961 


—- a = a; 


316.642 
379.097 


OrBH CCS IX Erlg. 


(1000) 
2482.00 
2390.50 
1225.00 
2018.24 

12617.18 
2185.50 


7925.46 © 


<> oe eube Cites ceeb eitek cele Sy ee Ce ee ee eet ee Ge en ee ee 


29188.05 
1354. 84 
3334. 11 
4100.66 
1665.73 
4251.85 
2922. 46 

16068.37 


816.02 
4495.25 
3060.15 

12542.30 
2984.72 
3996.43 


10638. 31 
6147.71 
1114.63 


1019.61 
4053.95 
2055. 14 
1636.77 
788.33 
1583.21 
1895.49 
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€1000) 
13.789 
13.058 
6.806 
11.212 
70.095 
12.142 
44.030 
171.133 


162. 156 
10.860 
18.523 
22.781 

9.254 
23.621 
14.014 
89.269 

300.478 


4.533 
24.974 
19.779 
69.679 
13.248 
19.980 

152.194 


99.102 
34. 154 
6.192 
3.568 
12.272 
3.678 
13.764 
4.557 
17.375 
1.039 
1.559 
0.373 
10.933 
7.933 
1.276 
176.875 


~- 666 
22.522 
14.073 

9.426 

4.380 

8.7596 
10.530 


Acc.Pnt. 


PTLDMEPO 
MNCHNHCO 
BURLVTMA 
SPF DMAWO 
BSTNMAFR 
PRVDMAWA 
HRFRCTOS 


SS SE Se OR GS date AGS ee: eke oreeh meo <r? Ge Tet cia ED EEA) Ci EE TP SO SG SEE UE OE 


NYCMNYS4 
PISHKNYSH 
ALBYNYSS 
SYRCNYSU 
BNGHNYHY 
BF LONYFR 
ROCHNY XA 
NWRKNJOZ 


ener ett cap ei: cme eeemch aeyiot SEREY UMS Ets amie SR ote tae seal cl I EY Tee oh OW Ee Oe 


ATCYNJAC 
TRENNJTN 
HRBGPAHA 
PHLAPAMK 
ALNAPAAL 
SCTNPASC 


WASHDCSW 
BLTMMDCH 
H&TWMDHG 
SLBRMDSB 
RONKVALX 
CLPPVACU 
RCMDVAGR 
LYBBVACH 
NRFLVABS 
HRBGVAXA 
CHVLVAXA 
EDBGVAXA 
CHTNWVLE 
CLBSWYMA 
BLFDWVXA 


AHVLNCOH 
CHRLNCCA 
GNBUNCEU 
RLISHNIMO 
WLEMGNCFO 
FYVLNCXA 
RCMTNCXA 


V 


39939 
4385 
4270 
4620 
4422 


H 


1526 
1343 
1808 
1408 
1248 
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List of LATA Numbers served by each Node in the 17-Node Network Configuration 


Node # 


mogda 


+ 


Atlanta 


Total this Node___ 


mood 


bh) - 


Miami 


Total this Node_ 


mooek 


Cn + 


Dallas 


Total this Node_ 


LATA # 
430 
432 
434 
436 
438 
440 
442 
444 
446 
472 
474 
956 
476 
477 
478 
480 
482 
494 


448 
450 
452 
454 
456 
458 
460 
939 
952 
953 


326 
328 
Jc0 
336 
528 
248 
200 
vale Pe 
aut 
006 


330 
332 
334 
336 
338 
937 
938 


LATA Pop.LATA AcLi 


(1000) 
1020 
626 
795 
309 
3513 
642 
462 
620 
488 
342 
363 
283 
1632 
7390 
949 
381 
2238 
318 
23502 


456 
299 
975 
617 
302 
1101 
3698 
624 
2447 
201 
10680 


369 
1551 
356 
2011 
1252 
246 
209 
3941 
746 
442 
11123 


369 
793 
230 
2042 
932 
178 
157 


(1000) 
401.611 
246. 104 
312.544 
200.107 
1586. 734 
289.975 
202.235 
280.038 
220.417 
238.996 
422.096 
264.140 
630.416 
305.165 
366.584 
224.431 
730. 127 
106.143 


220.993 
125.520 
472.519 
299.020 
146.360 
933.583 
1792. 180 
302.412 
1185.901 

97.412 


—_—2s oe oe coe ew ee ees ee eee es es a ee ee ee 


140.008 
388.487 
135.075 
937.450 
983.634 
121.199 
102.'970 
1941.652 
363.122 
217.765 


ee ee ee ee ee ee rele See ee eee ep eee cy ee opis ee ee ee 


155.709 
334.626 
229.647 
861.673 
224.4391 

75.112 

66.250 


OrBH CCS IX Erlq. Acc.Pnt. 


(1000) 
2008.05 
1230.52 
1562.72 
1000.53 
7933.67 
1449.88 
1011.17 
1400.19 
1102.09 
1194.98 
2110.48 
1320.70 
3152.08 
1525.82 
1832.92 
1122.16 
3750.64 

930.72 


1104.97 
627.606 
2362.59 
1495.10 
731.80 
2667.91 
8960.90 
1512.06 
9929.51 
487.06 


700. 04 
2942.44 
675.38 
4687.25 
2918.17 
606.00 
914.85 
9708.26 
1815.61 
1088.82 


778.54 
1672.13 
1118.23 
4308. 36 
1122.45 

375.56 

331.25 
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(1000) 
11.156 
6.836 
8.682 
ee bs b | 
44.076 
8.055 
3.618 
7.7793 
6.123 
6.639 
11.725 
7.a07 
17.512 
8.477 
10.183 
6.234 
20.837 
2.948 
271.167 


6.139 
3.487 
13.126 
8.306 
4.066 
14.822 
49.783 
8.400 
32.942 
2.706 
143.775 


3.889 
16.347 
3.792 
26.040 
16.212 
3.067 
2.860 
30.935 
10.087 
6.049 
142.538 


4.325 
9.295 
6.212 
23.935 
6.236 
2.986 
1.840 


IS8NVLSCDT 
FLRNSCMA 
CLMASCTL 
CHTNSCDT 
ATLNGATL 
SVNHGABS 
AGSTGAMT 
ALBYGAMA 
MACNGAMT 
CHTGTNMA 
KNVLTNMA 
BRSTTNXA 
BRHMALMT 
HNVLALNT 
MTISMALTT 
MOBLALMT 
JCSNMSPS 
GLPTMSTS 


PNSCFLBL 
PNCYFLMA 
JCVLFLCL 
SVLFLAN 
DYBHF LMA 
ORLDFLMA 
OJUSFLTL 
FTMYFLXA 
TAMPFLXA 
TLHSFLXA 


FTSMARSU 
LTRKARFR 
PNBLARJE 
OKCYOKCE 
TULSOKTS 
WCFLTXNI 
ABLNTXOR 
DLLSTXTL 
LISVWTXTL 
WACOT X01 


ech ee oe meg eee ep eee tee ce ee ee ee ee ee ae ee ee ee ee 


EVVLINO1 
SBNDINOS 
HNTNINO1 
IPLSINOI{ 
BLTNINO1L 
RCMDINXB 
TRRHINXA 


V 


6872 
6745 
6902 
7022 
7259 
7269 
7090 
7650 
7364 
70938 
6801 
6529 
7518 
7267 
7492 
8167 
8035 
8318 


H 


1895 
1417 
1588 
1279 
2084 
1379 
1675 
1816 
1866 
2366 
2251 
2056 
2446 
2934 
2247 
2367 
2880 
2011 
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List of LATA Numbers served by each Node in the 17-Node Network Configuration 


Node # 


moo2z 


Oo = + 


Chicago 


Total this Node__ 


moodz 


“Nn 


Cleveland 


Total this Node_ 


mood 


Ov mm + 


Houston 


Total this Node_ 


LATA # 
350 
ou2 
354 
356 
308 
360 
362 
364 
366 
368 
370 
374 
376 
976 
977 
978 


234 
324 
320 
322 
324 
geo 
326 
328 
922 
923 
340 
342 
344 
246 
348 


486 
488 
490 
492 
208 
360 
962 
264 
966 
368 
370 


361 


620 
624 


—- om 


LATA Pop.LATA AcLi 


(1000) 
1128 
929 
931 
2158 
8173 
362 
365 
268 
225 
206 
3i4¢ 
391 
184 
279 
171 
167 
20752 


2996 
435 
2139 
636 
2227 
1256 
1290 
1187 
1706 
653 
9174 
324 
987 
344 
2046 
23600 


1147 
912 
740 
656 
703 

4001 
483 
679 

156i 
610 
172 
233 

11897 


681 


CPs) 


(1000) 
929.858 
248.489 
437.321 

1013.683 
4086.055 
183.439 
184.960 
135.806 
114.016 
256.410 
159.116 
198.135 

93.240 
141.380 

86.652 

84.625 


1449.213 
210.416 
968.581 
287.993 

1008. 429 
268.741 
984. 137 
937.497 
746.977 
295.691 

2506. 272 
156. 886 
478.100 
263.512 
991.077 


a Dae ee Oe ee ee ee ee ee ee ee ee ee ee 


341.272 
162.869 


OrBH CCS IX Erlq. Acc.Pnt. 


(1000) 
2649.29 
1242.44 
2186.61 
1068. 42 

20430. 27 

917.20 
924.80 
679.03 

970.08 
1282.05 

795.58 
990.67 

466.20 
706.90 

433.26 
423.13 


2397.51 
1906.30 
1546.78 
1371.20 
1731.77 
9856.06 
1189.82 
1672.65 
3845.37 
1502.67 

423.70 


e 7a «Ay 
Wide F/ 


€1000) 
14.718 
6.902 
12.148 
28.158 
113.502 
9-096 
5.138 
3.772 
3.167 
7.122 
4.420 
9.904 
2.590 
3.927 
2.407 
2.351 
274.853 


40.256 
5.845 
26.905 
8.000 
28.012 
15.738 
16.226 
14.930 
20.749 
8.214 
69.619 
4.358 
13.281 
7.320 
27.530 
307.042 


13.319 
190.591 
8.593 
7.618 
9.621 
o4+. 756 
6.610 
9.292 
21.963 
8.348 
2.304 
3. 189 
155.655 


9. 480 
4.524 


APPLWIOL 
EUCLWIO1 
MDSNWI 11 
MILWWI48 
CHCGILCL 
RCFRILRT 
CAIRILCF 
STNGILSI 
BLTNILXD 
PEORILPJ 
CHMPILCP 
SPFDILSD 
QNCY IL@Y 
MTONILXC 
GLBGILXD 
OLNY ILXE 


PITBPADG 
ERIEPAXH 
CLEVOHO2 
YNTWOHO2 
CLMBOH1 1 
AKRNOH2Z5 
TOLDOH21 
DYTNOH1S 
CNCNOHWS 
MNF DOHXF 
DTRTMIBH 
MROTMIMN 
SGNWMIFA 
LNNGMIMN 
GDRPMIBL 


SHPTLATL 
LFYTLAMA 
NWORLAMA 
BTRISLAMA 
AUSTTXGR 
HSTNTXOL 
BUMTTXTE 
CRCHTXTU 
SNANTXCA 
HRLNTXAT 
BRYNT XXA 
SANT XXA 


ROCHMNRO 
DL THMNME 


V 


3088 
9697 
5888 
5788 
9987 
6021 
7042 
6158 
6358 
6362 
6371 
6540 
6642 
6503 
6370 
6623 


H 


3778 
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List of LATA Numbers served by each Node in the 17-Node Network Configuration 


Node # 


Node # 14 


Mnpls.StP 


Total this Node___ 


mood 


ws 3 


Denver 


Total this Node___ 


Node # 6 


El Paso 


Total this Node _ 


Node # 7 
Los Angls 


Total this Node___ 


Node # 8 


San Frane 


LATA # 


626 
628 
630 
632 
634 
635 
636 
638 
640 


644 
646 
958 
648 
650 
654 
656 
658 
660 


540 
242 
244 
346 
664 
666 
668 


730 
732 
734 
740 
973 


720 
721 
722 
724 
726 
728 
736 
738 


Total this Node __ 


Node # 13 


652 
960 
70 


413 
2319 
307 
1110 
765 
662 
749 
329 
700 
8410 


1013 
383 
443 
306 
307 
314 

2463 
676 

1619 

7924 


510 
444 
267 
433 
1399 
2234 
729 
6016 


12220 
2116 
447 
488 
8 
15279 


370 
v21 
9877 
456 
1380 
961 
339 
798 
10702 


777 
161 
896 


LATA Pop.LATA AcLi 
(1000) 


(1000) 
206. 968 
1162.130 
164.551 
310.180 
363.107 
304.269 
373.314 
162.226 
308.000 


486. 186 
186.536 
215.758 
232.190 
140.874 
235.100 
1307.375 
358.825 
656.700 


251.267 
218.750 
131.546 
212.535 
600.800 
1117.679 
364.721 


2 Ce ree ee Ge es ee ce ee eee ee Ee ee Oe oe 


6782.357 
1174. 425 
248.094 
270.850 

4.440 


196.544 
276.756 
3261.859 
253.090 
765.929 
933-375 
188.152 
442.907 


324.211 
67.979 
415.889 


OrBH CCS IX Erlgq. Acc.Pnt. 


(1000) 
1034.84 
9810.65 

822.75 
2550. 90 
1815.53 
1521.35 
1866.57 

811.13 
1540.00 


2430.93 

932.68 
1078.79 
1160.95 

704.37 
1175.50 
6536.88 
1794.12 
3283.50 


1256.33 
1093.75 
657.73 
1062.67 
3004.00 
5598.39 
1823.61 


33911.79 
9872.12 
1240.47 
1354.25 

22.20 


982.72 
i383. 78 
16309. 29 
1265.45 
3829.65 
2666. 88 

940.76 
2214.53 


1621.05 
337.89 
2079.45 
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(1000) 
3.749 
32.281 
4.971 
14.172 
10.086 
8.452 
10.370 
4.506 
8.556 
112.747 


13.505 
0.182 
3.993 
6.450 
3.913 
6.531 

36.316 
9.967 

18.242 

106.098 


6.980 
6.076 
3.654 
3.904 
16.689 
31.047 
10.131 
80. 480 


188.399 
32.623 
6.892 
7.024 
0.125 
35.560 


ho 


». 460 
7.688 
90.607 
7.030 
21.276 
14.816 
3. 226 
2.303 
164.406 


9.006 
1.877 
11.9552 


STCDMNTO 
MPLSMNDT 
SXCYIADT 
DESMIADT 
DVNP IT ADT 
CDRRIADT 
FARGNDBC 
BSMRNDBC 
SXFLSDCO 


OMAHNENW 
GDISNENW 
LNCLNEXL 
HLNAMTMA 
BLNGMTMA 
CSPRWYMA 
DNVRCOMA 
CLSPCOMA 
SLKCUTMA 


ELPSTXMA 
MDLDT XMU 


LBCKTXPS. 


AMRLTXDR 
ALBGNMMA 
PHNXAZMA 
TCSNAZMA 


LSANCAD2 
SNDGCA0O1 
BKF DCAOt 
SNLOCAO1 
PLSPCAXG 


RENONVO2 
LSVGNVO2 
SNFCCAOL 
CHICCAO1I 
SCRMCAOL 
FRSNCAO1 
SLNSCAO1L 
SKTNCAO1 


——s a ap ae OP ae eee ee ee ee ee eee ee ee ee ee ee ee ee ee ee ee ee eee ee ee 


BOISIDMA 
RAL IDXX 
EUGNORSS 


V 


S721 
3780 
6468 
6472 
6273 
6262 
3614 
5843 
6278 


H 


4703 
43526 
4767 
4275 
3818 
4021 
3181 
9739 
4901 


* 
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List of LATA Numbers served by each Node in the 17-Node Network Configuration 


LATA Pop 

Node # LATA # (1000) 
Seattle 672 2047 
674 2954 

676 1082 

Total this Node___ 7917 
462 288 

N 464 678 

0 466 1399 

D 468 1388 

E 470 1572 
320 3044 

# 521 194 

i 322 684 

1 524 2048 

ba 3 1122 

St.Louis Jo4 721 
Total this Node___ 13738 


eLATA AcLi 


(1000) 
958.267 
1448.078 
925.928 


OrBH CCS IX Erlg. Acc.Pnt. 


(1000) 
$791.33 
7240.39 
2629.64 


€1000) 
26.619 
40.224 
14.609 
103.888 


6.327 
72008 
14.460 
16.734 
13.140 
44.474 
2.537 
8.945 
26.894 
14.893 
9.570 
170.983 


Avg. IX-Traffic/Node: 
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LSVLKYCS 
OWBOKYMA 
LXTNKYXA 
MMPHTNMA 
NSVLTNMT 
STLSMOO9 
JFCYMOXA 
SPF DMOTL 
KSCYMOO9 
WCHTKSBR 
TPKAKSJA 


V 


6799 
6337 
6247 


193,953 Erlang 


H 


8915 
8896 
8177 
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EXHIBIT 5.27 TRAFFIC IN LATA ACCESS LINKS OF THE 11-NODE NETWORK 


Traffic between nodes of the backbone network and LATA access points 


Node # 


mood Zz 


mt 


New York 


mood 


2 


Philadel. 


LATA # 
120 
122 
124 
126 


220 
222 
226 
228 
— 230 
232 
234 
924 


Total this Node 


mood 


CO) % 


Wash.DC 


ee FED eet el ee tele ig cate epee chy ee ES SD eS AS eS AD ee 


Total this Node 


420 
422 
424 
426 





316.15 
193.12 
260.71 
117.64 
187.39 
152.26 

97.16 


146 


10337.0 
9789.3 
9101.9 
8405.5 

9247.8 
9102.1 

33007.8 

121561.9 
8141.5 

13885.8 

17078.3 
6937.4 

17708.0 

-10505.5 

66921.3 

391031.1 


4096. 1 
22564. 4 
17870.5 
62957.3 
11970.3 
18052.6 
36372.3 

9281.0 

179164.6 


N3avl2.2 
30923.9 
9606.8 
3230.5 
11111.1 
3329.7 
12462.3 
4125.9 
15731.7 
941.0 
1411.5 
337.8 
9899.3 
6367.9 
1155.2 
160146. 7 


4371.8 
17378.9 
10859.3 

7273.9 


Dist.to Node,miles Orig.BH Erlang Termtg.BH Erlang 


12183.5 
10184.8 
3092.1 
8451.9 
12837 .8 
10152.9 
32712.7 
117008.6 
7835.3 
13363.6 
16436. 1 
6676.5 
17042.0 
10110.4 
59663. 1 
380251.4 


3871.8 
21328.8 
19997.4 
69583. 4 
133935.0 
20201.2 
40701.2 

9909.6 

194988 .3 


43813.2 
30910.4 
6069.5 
3229.0 
12340.0 
3698.0 
13840.7 
4582.3 
17471.7 
1045.1 
1567.6 
375.2 
14122.1 
‘9084.2 
1648.0 
163797.1 


9214.3 
20913.1 
12952.0 

8675.6 
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EXHIBIT 5.27 TRAFFIC IN LATA ACCESS LINKS OF THE 11-NODE NETWORK 


Traffic between nodes of the backbone network 


Node # 


moodZz 


4 + 


Atlanta 


moog 


CA 


LATA # 
428 
949 
951 
430 
432 
434 
436 
438 
440 
442 
444 
446 


484 


486 
488 
490 


Dist.to Node,miles Orig.BH 


302.72 
326.06 
403.08 
136.19 
266. 29 
193. 25 
265.37 
0.00 
222.96 
139.94 
149.30 
76.52 
283.20 
258. 32 
283. 44 
305.67 
367.16 
398.71 
992. 94 
910.14 
$13.71 
227.45 
336.57 
213.45 
102.69 


147 


and LATA access points 


Erlang Termtg.BH Erlang 


3379.5 
6787.1 
8125.8 
8608.3 
9275.1 
6699.2 
4289.2 
34010.9 
6215.5 
4334.8 
6002.5 
4724.5 
4736.93 
2690.5 
10128.2 
6409.4 
3137.2 
11437.1 
38414.6 
6482.1 


29419.3 


2088.0 
12912.7 
14769.3 
9122.9 
9047.5 
5661.6 
13512. 7 
6541.1 
7857.6 
4810.6 
16078.6 
2275.1 


347869.3 


Li171.1 
8882.4 
7207.2 
6389.1 
3261.38 

13710.2 
3146.9 

21840. 1 

13597.1 
9853.9 
3096.3 
3064.7 
4951.5 


4030.8 
8095.0 
9691.7 
11388.9 
6989.6 
8876.6 
9683.3 
39224.6 
7168.3 
3158.5 
6922.6 
9448.8 
9091.5 
2891.9 
10886. 4 
6889.1 
2372.0 
12293.3 
41290.2 
6967.3 
27322. 1 
2244.3 
15497.8 
17552.3 
6051.7 
10752.4 
6509.5 
18222.2 
8820.8 
10596. 1 
6487.2 
24988.5 
3950.6 


414711.1 


9976.4 
7932.4 
6436.4 
0705.7 
3209.5 
13490.3 
3096.4 
17491.2 
10889.6 
4435.9 
3861.8 
2322.3 
3766. 1 
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EXHIBIT 5.27 TRAFFIC IN LATA ACCESS LINKS OF THE 11-NODE NETWORK 


Traffic between nodes of the backbone network and LATA access points 


Node # 


Dallas 


Node #6 


Phoeni x 


Total thi 


Node # 7 
LosAngel. 


Total thi 


mood 


OO % 


SanFranc. 


mooze 


LATA # 


Dist.to Node,miles 


122.98 
173.54 
0.00 


Orig.BH Erlang Termtg.BH Erlang 


2823.6 
2398.9 
45235.4 
8459.8 
9073.3 
8069.1 
45924. 1 
9543.9 
7733.7 
17917.4 
7001.7 
1974.2 
2674.4 
269061.9 


666 
668 
s Node 


15869.3 
29522.0 

9633.6 
93025.0 


wp hw a Se ee cm ey ce cco tn i te ep Se en ee 


730 
732 
734 


973 
s Node 


171894.7 
29765.1 
6287.8 
6864.5 
112.5 
214924.6 


7238 


7321.0 
1567.7 
9647.7 
22229. 7 
33992.3 
12200. 4 
4553.4 
6420. 1 
75668. 1 
9871.1 
17767.9 
12373.2 
4564.7 
10274.5 
224057.9 


As cles cated ee A A a OS A ED hehe he SD ED ED SD ED ee EE EE he A A ED SD Se ee 


636 
638 
640 
644 
646 


148 


9569.2 
4158.4 
7895.0 
12462.5 
4781.5 


2139.7 
1817.8 
34278.0 
6488.5 
3844.4 
6114.5 
34799.8 
4201.0 
5905.98 
13577.2 
5305.6 
1496.0 
2026.6 
214609.0 


16528. 2 
26393. 1 
8612.6 
91533.9 


111477.7 
19303.3 
4077.8 
4451.8 
73.9 
139383.6 


6645.5 
1377.9 
7663.3 
17507.6 
25265. 0 
9254.2 
3164.5 
4456.0 
20265. 0 
3900.1 
11802.9 
8219.3 
2899.4 
6825.2 
159245.1 


8373.6 
2678.1 
7825.8 
11325. 1 
4281.8 
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EXHIBIT 5.27 TRAFFIC IN LATA ACCESS LINKS OF THE 11-NODE NETWORK Page 4 of 5 


Traffic between nodes of the backbone network and LATA access points 


Node # LATA # Dist.to Node,miles Orig.BH Erlang Termtg.BH Erlang 


149 


958 442.75 5030.6 4952.6 

# 648 3987.85 5951.8 3657.0 
9 650 450.36 3611.1 3432.2 
654 223.75 6026.4 3746.4 

Denver 656 0.00 33512.2 27535. 7 
658 62.80 9197.8 Toolen 

660 369.76 16833.3 18100.0 

Total this Node. 1139529.9 108466.9 
320 307.84 19364.6 24743.4 

322 365.25 9737.8 7357.1 

324 275.79 20161.3 20761.3 

325 321.34 11370.7 14529. 1 

326 211.63 11678.5 14922.4 

328 231.71 10746.0 13730.93 

922 2951.53 14934.1 19734.6 

923 276.66 9911.7 7§53.7 

330 267.77 3113.0 4268.5 

332 72.82 6690.1 9173.2 

334 130.77 4471.3 6130.9 

N 336 164.193 17227.2 23621.3 
0 338 195.00 4488.2 6154.0 
D 937 201.16 1501.7 2059. i 
E 338 166.16 1324.5 1816.1 
340 236.60 50107.3 59851.5 

+ 342 320.04 3136.6 3747.9 
10 344 215.36 9558.5 11417.4 
346 168.00 5268.3 6292.8 

348 124.94 19814.4 23667 .6 

Chicago 350 168. 26 10593.3 13048.4 
352 2793.82 4968.0 6119.3 

354 121.12 8743.3 10769.6 

356 81.14 20266.3 24963. 2 

308 0.00 81691.5 94543.1 

360 79.47 3667.5 4187.5 

362 343.45 3697.9 4222.2 

364 105.92 2715.1 3100.2 

366 118.70 2273.5 2602.7 

368 129.68 9126.3 9853.3 

370 124.72 3181.2 2632.3 

374 177.92 3961.3 4523.0 

376 237.12 1864. 1 2128.5 

976 168.67 2826.6 3227.4 

977 155.02 1732.4 1978.1 

978 216.57 1691.9 1931.8 

620 285.49 6823.0 7877.6 

624 402.47 3256.2 3759.5 

626 412.49 4137.9 4777.5 


EXHIBIT 5.27 TRAFFIC IN LATA ACCESS LINKS OF THE 11-NODE NETWORK 


Traffic between nodes of the backbone network and LATA access points 


Node # 


LATA # 


628 
630 
632 
634 
635 


Total this Node 


mode 


# 
11 
St.Louis 





Dist.to Node, miles 


353.96 
450.52 
309.20 
153.45 
207.28 


Orig.BH Erlang Termtq.BH Erlang 


23234.2 
3289.8 
10199.9 
7259.5 
6083.2 
449915.7 


462 
464 
466 


9621.0 
6225.9 
12846.6 
39510.4 
2253.9 
7346.6 
23892.8 
13231.1 


8502.3 | 


120030.5 


Pe oe ote ee we ees 8 oe ew ee ee ee ee ee ee ee ee ee ee ee ee ee ee i ee ee ee ee 





150 


26825.6 
4129.7 
12840.2 
8849.3 
7657.8 
550080. 4 


8384. 7 
9668. 1 
19949.4 
47684.6 
2766.4 
9753.7 
29204.0 
153999.4 
10281.3 
153691.6 


Page 5S of § 


EXHIBIT 5.28 TRAFFIC IN LATA ACCESS LINKS OF THE 15-NODE NETWORK, 


Traffic between nodes of the backbone network and LATA access points 


Node # 


Node #15 


Boston 


120 
122 
124 
126 
128 
130 


Total this Node 


mood 


~— + 


New York 


mode 


# 
2 


Philadel. 


‘324 


Total this Node 


mood 


WJ + 


Wash. DC 


422 


160.07 
32.24 
183.49 
80.50 


aR 


12589.0 
11922.0 

6213.3 
10236. 7 
63995.6 
11085. 1 
116041.6 


36632.0 
134909. 1 
9035.4 
15410.5 
18953.5 
7699.1 
19652.3 
11659.0 
74269. 1 
328220.0 


4101.5 
22594.0 
17894.0 
63040.0 
11986. 1 
18076.3 
36420. 1 

5288.0 

179399.9 


93512.2 
30923.9 
3606.8 
3230.35 
1i111.1 
3329.7 
12462.3 
4125.9 
15731.7 
941.0 
1411.5 
337.8 
9899.3 
6367.9 
1155.2 
160146.7 


4665.2 
18545. 2 


Lata # Dist.to Node,miles Origtg.BH Erlang Termtg.BH Erlang 


14509.6 
12129.3 

6659.7 
10065.5 
62925.4 
12091.3 
118380. 7 


35841.0 
128198. 1 
8584.6 
14641.6 
18007.8 
7315.0 
18671.8 
11077.3 
65368. 7 
307705.8 


3809.2 
20984. 2 
19674.3 
68459.2 
13178.6 
13874.8 
40043. 7 

9814.1 

191838. 1 


43860.2 
30943.6 
6076.0. 
3232.5 
12353.3 
3702.0 
13855.5 
4587.2 
17490.4 
1046.2 
1569.3 
375.6 
14137.2 
9093.9 
1649.8 
163972. 7 


9941.1 
23827.8 
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EXHIBIT 5.28 TRAFFIC IN LATA ACCESS LINKS OF THE 15-NODE NETWORK, 


Traffic between nodes of the backbone network and LATA access points 


Node # 


moadg=z 


te 


Atlanta 


mood=za 


— 


Miami 


Lata # Dist.to Node,miles Origtg.BH Erlang Termtg.BH Erlang 


424 
426 


484 


953 


Total this Node 








305.36 
354.93 
302.72 
326.06 
403.08 
136.19 
266.29 
193.25 
265.37 
0.00 
222.96 
139.94 
149.90 
76.52 
336.57 
213.45 
102.69 
154.16 
231.02 
140.76 
142.32 
89.92 
300.76 
351.54 
361.08 


152 


11588.1 
7762.0 
3606.3 
7242.6 
8671.1 
9186.0 
3629. 1 
7148.8 
4577.0 
36293. 4 
6632.6 
4625.7 
6405.3 
3041.6 
13779.3 
15760.4 
5466.7 
9654.7 
6041.5 
14419.5 
6980.0 
8384.9 
9133.4 
17157.7 
2427.8 
292826. 2 


Qua 1l.0 
3141.5 
11826. 1 
7483.8 
3663. 1 
13354.5 
44854.5 
7568.7 
29680.6 
2438.0 
129541.8 


10938.6 
8697.5 
7057.2 
6256. 1 
3193.9 
13424.8 
3081.4 
21385.5 
13314. 1 


14757.2 
3884.8 
4592.5 
9223.3 

11042.5 

12976.2 
7963.8 

10113.8 
6475.4 

44691.5 
8167.4 
3877.4 
7887.5 
6208.2 

17657.8 

19998 .6 
6895.2 

12251.0 
7416.8 

20761.9 

10050. 2 

12072.9 
7391.3 

28471.2 
4045.5 

336642. 6 


9251.9 
2983.0 
11229.4 
7106.2 
3478.2 
12680.6 
42591.2 
7186.8 
28183.0 
2315.0 
123005.4 


3976.4 
7932.4 
6436.4 
3705.7 
3209.5 
13490.3 
3096. 4 
17491.2 
10889.6 
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EXHIBIT 5.28 TRAFFIC IN LATA ACCESS LINKS OF THE 15-NODE NETWORK, 


Page 3 of 5 


Traffic between nodes of the backbone network and LATA access points 


Node # 


# 342 
ss) 344 


Dallas 300 


664. 
Node #6 666 
Phoenix 668 
Total this Node 


Node #7 732 
LosAngel. 734 


mood 
“J 
nN) 
=. 


# 728 
8 736 
SanFranc. 738 


— oe ae aD enh eee ee ee ee ee ee ee ee ee ee ee ee ee ee aes ee ee ee ee ee ee ee 


Node #13 960 


Seattle 672 


371.78 
314.08 
298.43 
333.66 
122.98 
173.54 

0.00 
120.67 
87.97 
181.24 
223.04 
243.67 
343.26 
250. 95 
452.32 
146.99 
233.03 


153 


Lata # Dist.to Node,miles Origtg.BH Erlang 


9732.0 
4990.2 
3000.9 
4848.4 
2764.8 
2349.0 
44293.8 
8283.7 
4967.7 
7901.2 
44968. 1 
3428.5 
7631.4 
17544.4 
6855.9 
1933.1 
2618.7 
263461.2 


15920.0 
29616.2 

9664.4 
25200.6 


171894.7 
29765. 1 
6287.8 
6864.5 
112.5 
214924.6 


4776.2 
6725.4 
739266.2 
6150.3 
18612.8 
12961.5 
4572.3 
10763. 1 
143827.8 


8269.5 
1723.7 
10607.9 
24442.0 
36935. 4 
13414.6 
95393. 1 


Termtg.BH Erlang 


4435.9 
3861.8 
2322.3 
3766. 1 
2139.7 
1817.8 
34278.0 
6488.5 
3844.4 
6114.5 
34799.8 
4201.0 
3905.8 
13577.2 
9305.6 
1496.0 
2026.6 
214609. 1 


16528.2 
26393. 1 


111477.7 
19303.3 
4077.8 
4451.8 
73.0 
139383.6 


3478.2 
4897.6 
99 246.5 
4286.6 
12972.6 
9033.8 
3186.8 
7501.6 
100603. 7 


7424.3 
1538.4 
8561.4 
19559.3 
28225.9 
10338.6 
75648.0 


EXHIBIT 5.28 TRAFFIC IN LATA ACCESS LINKS OF THE 15-NODE NETWORK, Page 4 of 5 


Traffic between nodes of the backbone network and LATA access points 





154 





Node # Lata # Dist.to Node,miles Origtg.BH Erlang Termtg.BH Erlang 
620 76.48 8899.7 9289.1 

Node #14 624 1335.35 4247.3 4433.1 
626 59.00 5397.3 9633.5 

Mpls.St.P 628 0.00 30305.9 31632.2 
630 230.53 4291.1 4869.6 

632 232.78 13304.4 15140.9 

634 272.82 9469.1 10434.9 

635 220.76 7934.7 3030.0 

Total this Node. 83849.5 90463.3 
636 638.46 9569.2 8373.6 

N 638 326. 86 4158.4 3678. 1 

0 640 499.17 7895.0 7825.8 

D 644 486.11 12462.5 11325.1 

E 646 358.80 4781.5 4281.8 
958 442.75 3030.6 4952.6 

% 648 587.85 5951.8 9657.0 

9 650 450.36 3611.1 3432.2 
654 223.75 6026.4 5746.4 

Denver 656 0.00 33512.2 27535.7 
658 62.80 9197.8 7357.5 

660 369.76 16833.3 18100.0 

Total this Node. 119929.9  —_ 108466.0 
320 307.84 20198.7 29915.9 

322 365.25 6005.8 7705.7 

324 275.79 21029.7 26982. i 

325 321.34 11860.5 15217.5 

326 211.63 12181.6 15629.5 

328 231.71 11208.9 14381.5 

922 251.53 15577.4 20669. 7 

923 276.66 6166.3 7911.7 

300 267.77 3247.1 4470.8 

N 332 72.82 6978.3 9607.9 

0 334 130.77 4663.9 6421.4 

D 336 164.19 17969.3 24740.6 

E 338 195.00 4681.5 6445.6 
937 201.16 1566.4 2156.6 

# 938 166.16 1381.6 1902.2 

19 340 236.60 92265.6 62687 .6 
342 320.04 3271.7 3925.5 

344 215.36 9970.3 11958.4 

Chicago 346 168.00 5495.3 6591.0 
348 124.94 20667.9 24789.1 

300 168.26 11049.6 13666. 7 

352 279.82 9182.0 6409.3 

304 121.12 9119.9 11279.9 








EXHIBIT 5.28 TRAFFIC IN LATA ACCESS LINKS OF THE 1S5-NODE NETWORK, 





Traffic between nodes of the backbone network and LATA access points 


Node # Lata # Dist.to Node,miles Origtg.BH Erlang Termtg.BH Erlang 


356 


mood 
bh 
or 
or 


— + 
CA 
Ny 
N 


1 524 


St.Louis 334 
Total this Node 


SSE OES RS DC GE SG ee OE ee Oe oe ee Gt ce ce 


81.14 
0.00 
79.47 
343.45 
105.92 
118.70 
129.68 
124.72 
177.02 
237.12 
168.67 
155.02 
216.57 


12 


21139.3 
85210.3 
3825.4 
3857.1 
2832.1 
2377.7 
9347.2 
3318.2 
4131.9 
1944.4 
2948.3 
1807.0 
1764.8 


402243.0 


9817.3 
6443.3 
13295.2 
40890. 1 
2332.6 
8224.2 
24727.1 
13693. 1 
8799.2 
124222. 1 


26146.1 
99023. t 
4385.9 
4422.3 
3247.1 
2726. 1 
6130.6 
3804.4 
4737.3 
2229.3 
3380.3 
2071.8 
2023.4 


495793.9 


8226.0 
9485.0 
19571.7 
46781.7 
2714.0 
9563.0 
28651.0 
15696.5 
10086.6 
150781.5 
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EXHIBIT 5.29 TRAFFIC IN LATA ACCESS LINKS OF THE 23-NODE NETWORK, 


Traffic between nodes of the backbone network and LATA access points 


Node # LATA # Dist.to Node,miles Origtg.BH Erlang Termtg.BH Erlang 


120 
122 
Node # 15 124 
126 
Boston 128 
130 
Total this Node 
Node # 1 920 
132 
New York i133 
134 
224 
Total this Node 
Node # 16 136 
138 
Buf falo 140 
974 


Total this Node 


220 
Node # 2 222 
226 
Philadel. 228 
230 
232 
Total this Node 


eet ages ee es el OP SD DD Se ee ee Se ee ee >  D SS ee ee 


Node # 19 234 
Pittsbra. 324 
Total this Node 


236 
238 
240 
242 
244 
246 
248 
290 
Wash. DC 202 
927 
328 
929 
254 
256 
932 


mood 


GJ) 4 





160.07 
32.24 
183.49 
80.50 


84.12 
194.55 
39.97 
95.56 
154.10 
145.76 
104.51 
99.32 
83.74 
252.00 
180.67 
254.68 


156 


12689.9 


38516.5 


141849.4 


9500.2 
16203.2 
78089.8 


284159.2 


21893. 4 
8893.3 
22700.6 
13467.4 
66954.6 


4216.0 
23225. 1 
18393.8 
64800.9 
12320.93 
18581.2 


141537.9 


39413.5 
9722.6 
45136. 1 


93978.3 
31193.3 
9655.6 
3258.6 
11207.9 
3358.7 
12570.9 
4161.9 
15868. 7 

949.2 
1423.8 

340.7 
9985.6 
6423.4 
1165.3 





14486.7 
12110.1 
6649.2 
10049. 7 
62826. 1 
12072.2 


. 118194.0 


37176.7 
132975.9 
8904.5 
15187.2 
67804.9 
262049.3 


21283.3 
8645.5 
22068. 0 
13092.1 
65089. 0 


3947.9 
21748.2 
20390.6 
70951.6 
13658. 4 
20598. 4 

151295. 1 


42764.6 
6209.1 
48973.7 


43787.2 
30892. 1 
6065.9 
3227.1 
12332.7 
3695.8 
13832.5 
4579.6 
17461.3 
1044.5 
1566. 7 
374.9 
i4113.7 
9078.8 
1647.0 


Page 1 of 5 





+ 


EXHIBIT 5.29 TRAFFIC IN LATA ACCESS LINKS OF THE 23-NODE NETWORK, 


Traffic between nodes of the backbone network and LATA access points 


Node # LATA # Dist.to Node,miles Origtg.BH Erlang Termtg.BH Erlang 


Total this Node 


320 
322 
Node # 17 324 
325 
Cleveland 326 
328 
922 
923 
Total this Node 


FE CS ee ee ee GE Gs ce et 


mood 
a) 
+ 


o =m 
OJ 
CA 
© 


Chicago 308 


978 
Total this Node 


ant RS Se ED CREED Ae OP A i OS A DC GE EE EN A ED GD GED GD 


340 
Node # 18 342 

244 
Detroit 346 

348 
Total this Node 


157 


161541.9 


24435.0 


7265. 4 


25440.3 


14348.0 


14736.4 
13559.8 
18844.5 
7459.6 
126089.0 


3780. 1 
8123.7 
9429.4 
20918. 7 
9449.9 
1823.5 
1608.3 
12863.3 


6032.5° 


10616.8 
24609.9 
99196.5 
4453.3 
4490.2 
3296.9 
2768.0 
6224.8 
3862.8 
4810.1 
2263.6 
3432.3 
2103.6 
2054.4 


240211.9 


65792.0 
4118.4 
12550.6 
6917.4 
26016.7 
115395. 1 


4730.7 
18805.6 
11750.8 

7871.0 


id 


163699.9 


30332.8 
3019.0 
31580.7 
1781.1 
18293.3 
16832.7 
24192.5 
9260.1 
157322.3 


3907.0 
12694.4 
8484.3 
32688. 4 
8516.3 
2849.4 
2913.3 
18057.1 
8468.3 
14903.5 
34545.4 
130833. 7 
5794.9 
9842.9 
4290.2 
3601.8 
8100. 1 
2026.5 
6259. 1 
2945.5 
4466.2 
2737.4 
2673.3 


332198.9 


73340.5 
4592.6 
13990.5 
7711.1 
29001.7 


128636.5 


3941.0 
23827.8 
14757.2 

9884.8 
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EXHIBIT 5.29 TRAFFIC IN LATA ACCESS LINKS OF THE 23-NODE NETWORK, Page 3 of 5 


Traffic between nodes of the backbone network and LATA access points 


Node # LATA # Dist.to Node,miles Origtg.BH Erlang Termtg.BH Erlang 





D 428 352.72 3656.9 4592.5 
E 949 326.06 7344.3 9223.3 
951 403.08 8792.8 11042.5 
# 430 136.19 9315.0 12976.2 
432 266.29 9708.2 7963.8 
4 434 193.25 7249.2 10113.8 
436 265.37 4641.3 6475.4 
438 0.00 36803.90 44691.4 
Atlanta 440 222.96 6725.7 8167.4 
442 139.94 4690.7 3877.4 
444 149.90 6495.3 7887.5 
446 76.52 9112.4 6208.2 
468 336.57 13972.7 17657.8 
470 213.45 15981.7 19998.6 
472 102.69 9943.5 6895.2 
474 154. 16 9730.3 12251.9 
956 231.02 6126.3 7416.8 
476 140.76 14622.0 20761.9 
477 142.32 7078.9 10050.2 
478 89.92 8502.6 12072.9 
480 300.76 9205.5 7391.3 
482 351.54 17338.6 28471.2 
484 361.08 2461.9 4045.5 
Total this Node. 206376.2 336642. 4 
4352 315.84 12460.5 11568.0 
Node # 12 454 287.80 7885.3 7320.5 
456 233.25 3859.6 3583. 1 
Mi ami 458 194.42 14070.8 13062.9 
460 0.00 47260.6 43875.3 
Total this Node. 85536.8 ss 79409.7 
Node # 20 448 333.08 3923.2 3675.1 
Tampa 450 245.21 3364.3 3223.4 
939 96.96 8105.5 7765.9 
952 0.00 31785.4 30453.9 
953 202.68 2610.9 2501.5 
Total this Node 51789.3 _ ss 4$9619.9 
+986 214.21 12333.6 9955.9 
488 208.49 9806.7 7916.1 
490 323.58 7957.2 6423.2 
492 260.36 7033.9 5694.0 
340 671.73 6463.0 4426.8 
342 423.76 5626.6 3853.9 
308 142.54 8908.8 6102.0 
360 0.90 50703.0 34728.4 
362 84.26 6120.9 4192.4 
158 








EXHIBIT 5.29 TRAFFIC IN LATA ACCESS LINKS OF THE 23-NODE NETWORK, 


Traffic between nodes of the backbone network and LATA access points 


Node # 


Houston 


364 
366 
168 
370 
961 


Total this Node 


Node # 5 


Dallas 


344 
146 
248 
Sy0 
wud 
354 
306 


Total this Node 


Node # 22 


OklahmCty 


326 
328 
730 
536 
~38 


Total this Node 


Node # 23 


Kans.City 


w24 
Ja2 
w34 
644 
646 
958 


Total this Node 


Node # 11 


St.Louis 


Node # i4 


Mpls.St.P 


—— ee eh et ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


ee iy ES A ED ee enlep SD aie a ED Sievah cue cide GED take Ged SA ee ee ee ee 


181.06 
184.66 


159 


8604.7 
19781.9 
7730.3 
2179.7 
2952.7 


156222.9 


3473.6 
9612.1 
3200.4 
2719.0 
91270.8 
9588.5 
3750.2 
81614.6 


3703.0 
15564.5 
3972.5 
24794. 1 
154236.2 
63070.3 


24565.8 
13603.8 
8741.8 
12335.9 
4732.9 
3474.4 
69454.6 


6043.8 
6694.2 
13813.0 
4$2482.6 
2423.4 
8544.4 
80001.6 


9000.2 
$295.2 
9458.2 
30648. 1 
4339.6 
13454.6 
9576.0 
8024.3 
84796.3 


LATA # Dist.to Node,miles Origtg.BH Erlang Termtg.BH Erlang 


5893.7 
13549. 4 
9294.8 
1492.9 
2022.4 


111545.9 


3486.5 
3654. 1 
3212.3 
2729.1 
31461.8 
9741.3 
9771.7 
82056.8 


9001.1 
21020. 7 
4824.9 
27255. 1 
16968.4 
735070. 1 


| 27538.8 


15087.2 
9695. 1 
13621.5 
9150.1 
5956.9 
77049.6 


8545.6 
9853.6 
20332. 1 
48599.3 
2819.5 
3940.8 


100090.8 


11416.8 
9448.5 
6923.8 

38877.3 
9985.0 

18608.8 

12825.0 

11098.2 


111183.5 
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EXHIBIT 5.29 TRAFFIC IN LATA ACCESS LINKS OF THE 23-NODE NETWORK, 


Traffic between nodes of the backbone network and LATA access points 


Node # 


mood 


WwW % 


Denver 


LATA # Dist.to Node,miles Origtq.BH Erlang 


636 
638 
640 
648 
650 
654 
656 
658 
660 


Total this Node 


Node # 6 
Phoeni x 


666 
668 


Total this Node 


Node # 7 


Los Anaqel 734 
@ 


mood 


# 
8 
SanFranc. 


720 
721 
722 
724 
726 
728 
736 
738 


Total this Node 


Node # 13 


Seattle 


652 
960 
670 
672 
674 
676 


Total this Node 





638.46 
326.86 
499.17 
987.85 
450.36 
223.75 
0.00 
62.80 
369.76 


160 


16721.1 
7266.2 
13795.6 
10400.0 
6309.9 
10530.3 
98558.5 
16072. 1 
29414.2 
1639067.9 


16092. 1 
29936. 4 
9768.9 
99797.3 


173952.4 
30121.4 
6363. 1 
6946.7 
113.9 


217497.4 


4939.4 
6955.2 
81974.4 
6360.4 
19248. 7 
13404.4 
4728.5 
11130.8 
148741.8 


8350.2 
1740.5 
10711.5 
24680. 7 
37296.0 
13545.6 
96324.5 


Termtg.BH Erlang 


9267.7 
4070.9 
8661.4 
6261.0 
3798.7 
6360.0 
30475.9 
8364.5 
20032.6 
97292.6 


16528. 2 
26393. 2 
8612.6 
91534.0 


111237.8 
19261.8 
4069.0 
4442.2 
72.8 
139083. 7 


3478.2 
4897.6 
wu246.5 
4286.6 
12972.6 
9033.8 
2186.8 
7301.6 
100603. 7 


7424.3 
1538.4 
8561.4 
19559.3 
28225.8 
10338.6 
75647.9 
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EXHIBIT 5.30 TRAFFIC IN LATA ACCESS LINKS OF THE 17-NODE NETWORK, 


Traffic between nodes of the backbone network and LATA access points 


Node # 


Node #15 


Boston 


mood 


me + 


New York 


LATA # 


L132 
133 
134 
136 
138 
140 
974 
224 


Total this Node 


Node # 2 


Philadel. 


220 
222 
226 
228 
230 
232 


Total this Node 


mood 


UL 3 


Wash. DC 


a ee ee ee ee es le ee ee ee ee ee ee ee ee ee ee eee 


160.07 
32.24 
1983.49 
80.50 
0.00 
41.50 
92.66 


175.29 


304. 93 


161 


Dist.to Node,miles Orig.BH Erlang 


12589. 1 


40199. 2 


156242.3 


142459. 1 


9541.1 
16272.9 


4267.7 
23509.8 
18619.3 
65595.2 
12471.9 
18809.0 


143272.9 


54776. 1 
31654.3 
9739.2 
3306.8 
11373.5 
3408.4 
12756.6 
4223.4 
16103.3 
963.2 
1444.9 
345.8 
10133. 1 
6518.3 
1182.5 


163929.3 


4908.4 
19511.9 
12192.2 

8166.7 


Termtg.BH Erlang 


14414.0 
12049.4 

6615.9 

9999.3 
62511.0 
12011.7 
28701.5 


156302. 7 


133083.2 


8911.7 
15199.5 
18694.0 

7593.7 
19383.3 
11499.4 
67859.6 


282224. 4 


3975.8 
21901.7 
20534.6 
71452.6 
13754.8 
20743.9 


152363.5 


$3859.35 
30942.9 
6075.9 
3202.4 
12353. 0 
3701.9 
13855.3 
4587.1 
17490. 1 
1046.2 
1569.3 

375.6 
14136.9 
9093.8 
1649.8 


163969.5 


9971.2 
23948.9 
14832.2 

9935.0 
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EXHIBIT 5.30 TRAFFIC IN LATA ACCESS LINKS OF THE 17-NODE NETWORK, 


Traffic between nodes of the backbone network and LATA access points 


Node # 


mood 


& 


Atlanta 


mood 


# 

i 

2 
Mi ami 


LATA # 
428 
949 
951 
430 
432 


a ee he ete NS A DD ED ee ey ee ee ee OS A ee ee ee ee ee ee oe 


449 
450 
452 


Total this Node 


mooz 


Cn 


Dallas 


926 
028 
330 
936 
238 
348 
00 
I02 
II4 
I06 


Total this Node 


392.72 
326.06 
403.08 
136.19 


162 


Dist.to Node,miles Orig.BH Erlang 


3794.3 
7620.1 
9123.1 
9664.9 
9922.6 
7521.5 
4815.6 
38185.3 
6978.4 
4866.9 
6739.2 
3304.4 
9751.7 
10158.0 
6356.4 
15171.2 
7343.9 
8822.0 
9401.0 
18052. 1 
2554.4 
234926. 2 


9719.4 
3248.5 
12229.0 
7738.7 
3787.8 
13809.3 
46382.3 
7826.5 
30691.6 
2521.0 
133954.3 


3654.4 
15360.5 
3025.7 
24469.0 
15233.8 
3163.5 
2687.7 
30680. 4 
9478.1 
9684.0 
133937.2 


3847.7 


Termtq.BH Erlang 


4615.9 
9270.1 
11098.6 
13042. 1 
8004.3 
10165.2 
6508.3 
44918.6 
8208.9 
5307.3 
7927.6 
6239.8 
6930.2 
12313.3 
7454.5 
20867.4 
10101.3 
12134.3 
7428.9 
28616.0 
4066. 1 
300505. 9 


J216.1 
2962.7 
11152.9 
7057.8 
3454.5 
12594. 1 
42300.8 
7137.8 
27990.8 
2299.2 
122166.6 


4691.4 
19719.1 
4526.1 
20067.5 
153917.7 
3127.6 
2657.2 
90105. 1 
9484.5 
9619.5 
141415.7 


9031.8 
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EXHIBIT 5.30 TRAFFIC IN LATA ACCESS LINKS OF THE 17-NODE NETWORK, Page 3 of § 


Traffic between nodes of the backbone network and LATA access points 


Node # LATA # Dist.to Node,miles Orig.BH Erlang Termtg.BH Erlang 


332 72.82 8268.9 10813.7 

334 130.77 JI26.0 7227.3 

336 164.19 21292.8 27845.5 

338 195.900 3047.4 7254.6 

937 201.16 1856. 1 2427.3 

938 166. 16 1637.1 2140.9 

300 168.26 13093.3 15381.9 

352 279.82 6140.4 7213.7 

N 354 121.12 10806.6 12695.5 

0 356 81.14 25049. 1 29427 .4 

D 3ug8 0.00 100970.5 111450.3 

E 360 79.47 4533.0 4936.4 

362 343.45 4570.5 4977.3 

% 364 103.92 3335.9 3654.6 

1 366 118.70 2817.5 3068.2 

oO 368 129.68 6336. 1 6900.0 

370 124.72 3931.9 4281.8 

Chicago 374 177.02 4896.1 9331.8 

376 237.12 2304.1 2009. 1 

976 168.67 3493.6 3804.6 

977 155.02 2141.3 2331.8 

978 216.57 2091.2 2277.3 

Total this Node. 244507.8 282982.6 

234 114.69 34597.7 39150.6 

924 92.80 3023.4 7684.4 

320 0.00 23123.3 27951.7 

N 322 60.35 6875.4 8311.0 

0 324 125.58 24074.7 29101.6 

D 325 30.05 13577.8 16413.0 

E 326 96.21 13945.4 16857.3 

328 177.19 12831.9 15511.3 

# 322 221.77 17832.9 22293.4 

1 923 66.81 7059.2 8533.2 

7 340 90.96 99833.3 67612.0 

342 449.06 3745.4 4233.9 

Cleveland 344 176.11 11413.9 12897.8 

346 169.83 6290.9 7108.8 

348 227.35 23660. 4 26736.4 

Total this Node. 263885. 4 308396.3 

486 214.21 12394.9 13820.8 

N 488 208.49 9855.4 10989.2 

0 490 323.58 7996.7 8916.7 

D 492 260.36 7089.0 7904.5 

E 908 142.54 8953.1 8470.8 

560 0.00 50954.9 48210.2 

% 762 84.26 6151.3 9819.9 
163 


EXHIBIT 5.30 TRAFFIC IN LATA ACCESS LINKS OF THE 17-NODE NETWORK, 


Traffic between nodes of the backbone network and LATA access points 


Node # 
1 
6 


Houston 


LATA # 


364 
366 
368 
370 
961 


Total this Node 


Node # 14 


Mnpls.StP 


mooz 


WwW + 


Denver 


te ee eee ee ee ee ee ee ie ee ae ee OD ep ae eee ee ee ee ee eee ee ee a 


644 
646 
958 
648 
650 
654 
656 
658 
660 


Total this Node 


Node # 6 


El Paso 


940 
342 
344 
946 
664 
666 
668 


Total this Node 


Node # 7 


Los Angls 





730 
732 
734 
740 
973 
Total this Node 


181.06 
184.66 
277.32 

84.15 
320.34 


164 


Dist.to Node,miles Orig.BH Erlang 


8647.4 
19880.2 
7768.7 
2190.5 
2967.4 
144849.3 


9036.3 
4312.8 
2480.5 
30773.2 
4357.3 
13509.5 
9615.1 
8057.0 
9885.3 
4295.7 
8155.8 
107479.2 


12965.8 
4974.6 
9753.9 
6192.1 
3756.9 
6269.7 

34865.6 
9569.3 

17513. 1 

101861.0 


9484.2 
4774.5 
2871.1 
4638.8 
13113.2 
24394. 7 
7360.5 
63237.2 


177154. 1 
30675.8 
6480.2 
7074.6 
116.0 
221500.6 


9030.1 


Termtg.BH Erlang 


8181.6 
18809.3 
7350.2 
2072.5 
2807.5 
143353.3 


8969.9 
4280.8 
3439.9 
30545. 1 
4702.3 
14620.6 
10076. 3 
8719.7 
9865.6 
4333.5 
9220.2 
110773.9 


12494.4 
4723.9 
9464.0 
6241.0 
3786.6 
6339.7 

30378.8 
8337.8 

19968.8 

97735.1 


6101.4 
9311.8 
3194.3 
9180.2 
16737.0 
26726.6 
8721.4 
71972.7 


107631.3 
18637.3 
3337.1 
4298.2 
70.95 
134574.4 


3380.9 


EXHIBIT 5.30 TRAFFIC IN LATA ACCESS LINKS OF THE 17-NODE NETWORK, 


Traffic between nodes of the backbone network and LATA access points 


Node # LATA # 
721 


Node # 8 722 


San Franc 726 


6352 
Node # i3 960 
670 
Seattle 672 
674 
676 

Total this Node 


462 
464 
466 
468 
470 
5320 
S21 
322 
024 
S32 
St.Louis 5a4 
Total this Node 


moca 


— = 3F 


417.23 
0.00 
137.87 
74.00 
161.78 
88.50 
62.12 


165 


Dist.to Node,miles Orig.BH Erlang 


7083.0 
83480. 4 
6477.3 
19602.3 
13650.6 
4815.4 
11335.3 


151474.4 


8504. 4 
1772.7 
10909.2 
25136. 4 
373984.7 
13795.7 
98103.0 


7895.9 
6530.4 
13475.0 
15593.6 
17835. 7 
41443.0 
23564. 1 
8335.3 
2061.4 
13878.2 
8918.2 
159330.8 


Termtg.BH Erlang 


4760.7 
93701.4 
4166.7 
12609.8 
8781.2 
3097.6 
7291.8 
97790.0 


7298.8 
1512.4 
8416.7 
19228. 7 
27748.7 
10163.9 
74369. 1 


8110.9 
9352.3 
19297.8 
19146.0 
21684. 1 
46127.0 
2676.9 
9435.1 
28250.0 
15476.8 
9945.4 
189501.5 
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EXHIBIT %S.32 HOURLY VARIATION OF ORIGINATING CALLING RATE 


Hourly Calling Rate 


Hour of Day Number of Originating Calls 
decimal hremin Business Residential 
0.5 00:30 0 O 
1.5 01:30 0 Oo 
2.9 02:30 0 O 
3.29 03:30 8) Oo 
4.5 04:30 8) 0 
Jeo 03:30 0 O 
6.5 06:30 250 100 
722 07:30 700 500 
8.35 08:30 2500 1600 
9.5 09:30 93000 3150 
10.5 10:30 9400 2800 
11.5 11:30 8800 2150 
12.35 12:30 7000 2000 
13.3 13:30 7000 1850 
14.5 14:30 7850 1850 
i5.5 13:30 7800 1900 
16.5 16:30 770C 1950 
17.5 17:30 3500 2000 
18.5 18:30 1500 1950 
19.5 19:30 1200 2200 
20.5 20:30 800 1500 
21.5 21:30 400 800 
22.5 22:30 300 500 
23259 23230 200 200 
avq.BH Callg.Rate: 8068.75 2163.64 
Number Calls/Days: 75300 29050 
avg.hourly Calls: 3162.50 1210.42 
equiv.Pk-hr Calls: 9.407 13.426 
Bus.CO BH traffics 68.2% 31.8% 
combined Bus/Res Pk—-hr conversions 10.7 


Sources: Bellcore SP EDP~-000191,Issue 1,April 1985 
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SECTION 6.0 
FIBER OPTIC SYSTEM FINANCIAL MODEL 


6.1 ANNUAL COST ECONOMIC ANALYSIS 


Using information obtained from the communications common 
Carrier industry, from equipment manufacturers, and from several 
specialized common carriers, representative first cost and 
continuing operating expense data have been developed for a 
nation-wide fiber optic communications transmission system 
network. 


Economic analyses of the four basic transmission network 
configurations have been made on the basis of both first cost and 
annual cost. First cost analysis is useful in determining the 
magnitude of the investment required to build the network under 
study. First cost information sheds little light on the overall 
cost of owning and operating a network, however, and continuing 
costs must be identified in an annual cost analysis in order to 
evaluate the true cost of an operating network. Annual cost 
analysis makes it possible to determine the revenues necessary to 
operate the network profitably, and information obtained from 
such studies is vital in developing a rate structure for the 
network under study. 


The subject of annual costs and annual cost analyses is 
covered in more detail in Appendix 6.1. 


6.1.1 Fiber Optic System Financial Model 


The fiber optic transmission system financial model is based 
on the prototype ll-node, 15-node, 17-node, and 23-node 
transmission networks developed in the network concept defini- 
tion. The model has been divided into two major segments -- the 
inter-nodal network and the LATA access network -- for each 
prototype network. Each model segment is evaluated and analyzed 
separately, and the results are then combined, making it possible 
to identify the various cost drivers and to note their effect on 
various levels of the total network. 


6.1.1.1 Inter-Nodal Network Model 


Inter-nodal circuit links are assumed to follow the shortest 
paths between nodes using the routes shown on the maps in Section 
5 for each prototype network design. In any specific link 
between nodes, the total traffic cross-section is the sum of all 
traffic routed over that link. The circuit groups for each 
inter-nodal link are sized based on the total traffic assigned to 
the link. Because of the size of the traffic load in each link, 
an average maximum circuit traffic-handling efficiency of 75 
percent is assumed, resulting in the number of circuits ina link 
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being equal to the total link traffic load in Erlangs divided by 
Pt ioe 


The following is a block diagram of the financial model of 
the inter-nodal circuits in the node networks: 


INTER-NODAL CIRCUITS 


NODE TRANSMISSION LINES NODE 
FO Cable FO Cable FO Cable 
(48£/96£) (48£/96£) (48£/96£) 


Year Line Rate Repeater Spacing 
1983 405 Mbps 25 Mi 
1985 405 Mbps/565 Mbps 25 Mi 
1990 810 Mbps/1.7 Gbps 50 Mi 
1995 1.7 Gbps/4.05 Gbps 100 Mi 
2000 4.05 Gbps/8.1 Gbps 150 Mi 


It is assumed for inter-nodal network modeling purposes that the 
voice circuits are demultiplexed only to the DS-1 level (1.544 
mbps, 24 voice channels) at the nodes. Interconnections with 
LATA access circuits are made in groups of 24 voice circuits at 
the DS-1 level. 


The following average cost data are used in the inter-nodal 
network financial models: 


Annual Cost (%FC) 


Ad Val. 

First Cost Op/Mtce_ Taxes 
48 fiber Cable $ 28560 /mile 2.5% 2.25% 
48 fiber Cable Splicing (5 km) $ 1932 /mile 2.5% 2.25% 
96 fiber Cable $ 54048 /mile 2.5% 2.25% 
96 fiber Cable Splicing (5 km) $ 3622 /mile 2.5% 2.25% 
FO Cable Installation $ 15840 /mile 2.5% 2.25% 
405 Mbps FO Trans/Revr $ 18000 5.0% 2.30% 
405 Mbps FO Line Repeater $ 12000 5.0% 2.30% 
Terminal/Repeater Bldng, Power $ 150000 3.0% 2.10% 
M13 Multiplexer $ 15000 5 2.30% 
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To determine the total annual costs associated with each 
model, accelerated write-off is assumed for the fiber optic cable 
(10-year life) and the associated electronic equipment (5-year 
life). The financial structure assumes an objective return on 
investment (ROI) of 15 percent annually, a corporate debt ratio 
of 50 percent, and an average interest rate on debt capital of 
approximately 14.4 percent. Overall income tax rate is estimated 
at 50 percent. 


Because mileage between nodes is calculated on a point-to- 
point basis using V and H coordinates, an additional mileage 
allowance is made to account for indirect fiber optic cable 
routes between nodes. This is covered by the Mileage Factor, 
which is estimated at 1.15 for inter-nodal circuits, based on the 
assumption that the long inter-nodal circuits will more nearly 
approximate the point-to-point mileage than the average shorter 
terrestrial circuits (which usually are 35 to 40 percent longer 
than the point-to-point distance). 


Traffic data have been calculated using 1990 estimates for 
AT&T inter-LATA voice traffic only. Adjustments for private line 
and other common carrier (OCC) inter-LATA traffic and for total 
traffic variations ranging from 13.5 to 15 percent of inter-LATA 
voice traffic are made for the different study years. Also, a 
uniform average annual voice traffic growth rate of approximately 
11 percent is assumed, leading to the development of a Traffic 
Factor used to multiply the 1990 inter-LATA voice traffic data so 
that it can be applied to a specific study year. The Traffic 
Factor is calculated as shown in the following table: 


Year Growth Factor PL, OCC Factor Traffic Factor 
1983 ad oe EE 5675 
1985 -12 ~14 -684 

1990 a2 ~14 1.14 

1995 ~34 5 1.955 

1995 + 30% 2.5415 
1995 = 30% 1.3685 
2000 57 o15 3.2775 

where Traffic Factor = (1 + (PL, OCC Factor))(Growth Factor/1990 


Growth Factor) 


Initial assignment of 80 percent of the installed circuit 
facilities and equipment is assumed in the financial models. 
Assigning only 80 percent of the installed base initially makes 
room for short-term circuit growth and provides flexibility for 
circuit rearrangements and maintenance activity. The Initial 
Fill factor accounts for the provision of additional circuits 
beyond those required to meet the traffic estimates in order to 
provide flexibility. 
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Fiber optic transmission system protection on a l:n basis 
where n $ 12 is assumed in the financial models. This means that 
for every 11 working FO systems (or less), an additional equipped 
FO system is provided on a standby basis. In the models, a 
minimum of two FO systems is installed in each 12-system group, 
resulting in a protection ratio from 1:1 to 1:12 depending on 
the actual FO system requirements. 


‘A number of technological assumptions are made in developing 
and costing the various node network models, as follows: 


1983 Technology 


- 405 Mbps line transmission rate (9 DS-3 or 6048 voice 
circuits) 

- 40 km (25 mile) line repeater spacing 

- 48 fiber FO cable 


1985 Technology 


- 405 Mbps (6048 voice ccts) and 565 Mbps (8064 voice 
ccts) line transmission rates 

- 565 Mbps equipment cost = 1.1667 x 405 Mbps equipment 
cost 

- 40 km (25 mile) line repeater spacing 

- 48 fiber and 96 fiber FO cables 


1990 Technology 


810 Mbps (12,096 voice ccts) and 1.7 Gbps (24,192 
voice ccts) line transmission rates 

ADPCM available to double voice channel capacity to 
24,192 voice circuits and 48,384 voice circuits 
respectively 

810 Mbps equipment cost = 1.75 x 405 Mbps equipment 
cost 

1.7 Gbps equipment cost = 3.5 x 405 Mbps equipment cost 
85 km (50 mile) line repeater spacing 

48 fiber and 96 fiber FO cables 

MX3 for ADPCM cost = 1.75 x basic MX3 cost 


1995 Technology 


- 1.7 Gbps (24,192 voice ccts) and 4.05 Gbps (60,480 
voice ccts) line transmission rates 

- ADPCM available to double voice channel capacity to 
48,384 voice circuits and 120,960 voice circuits 
respectively 

- 1.7 Gbps equipment cost = 3.5 x 405 Mbps equipment cost 


L71 


4.05 Gbps equipment cost = 8.75 x 405 Mbps equipment 
cost 

170 km (100 mile) line repeater spacing 

48 fiber and 96 fiber FO cables 

MX3 for ADPCM cost = 1.75 x basic MX3 cost 


2000 Technolo 


- 4.05 Gbps (60,480 voice ccts) and 8.1 Gbps (120,960 
voice ccts) line transmission rates 

- ADPCM available to double voice channel capacity to 
120,960 voice circuits and 241,920 voice circuits 


respectively 

- 405 Gbps equipment cost = 8.75 x 405 Mbps equipment 
cost 

- 8.1 Gbps equipment cost = 17.5 x 405 Mbps equipment 
cost 


250 km (150 mile) line repeater spacing 
48 fiber and 96 fiber FO cables 
MX3 for ADPCM cost = 1.75 x basic MX3 cost 


6.1.1.2 LATA Access Network Model 


LATA access circuits interconnect the designated Point-of- 
Presence (POP) in each LATA with the node to which the LATA is 
assigned. LATA access traffic is assumed to serve each POP 
individually; that is, no combining of traffic over routes is 
assumed as is done with inter-nodal traffic, even though in the > 
practical situation some combining would undoubtedly be possible. 
Circuit groups for each LATA access link are sized using the 
traffic estimates. Because of the size of the traffic load in 
each link, an average maximum circuit traffic-handling efficiency 
of 75 percent is assumed, resulting in the number of circuits in 
a link being equal to the total link traffic load in Erlangs 
divided by .75. 


Following is a block diagram of the financial model of the 
LATA access circuits in the LATA access networks: 


LATA ACCESS CIRCUITS 


M13 


POP TRANSMISSION LINES NODE 

T1/24ch FO T/RK — = FO T/R 

T1/24ch FO T/R}—~ — —4FO Rx}——— = — ———|FO T/R 
(24£) (24£) (24f£) 
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Year Line Rate Repeater Spacing 
1983 405 Mbps 25 Mi 
1985 405 Mbps 25 Mi 
1990 405 Mbps 50 Mi 
1995 405 Mbps 50 Mi 
2000 405 Mbps 50 Mi 


It is assumed for LATA access network modeling purposes that 
the voice circuits are demultiplexed only to the DS-1 level 
(1.544 Mbps, 24 voice channels) at the nodes, but are 
demultiplexed completely to the DS-0 level (64 kbps voice 
Channel) at the POPs. At the nodes, interconnections with LATA 
access Circuits are made in groups of 24 voice circuits at the 
DS-1 level; at the POPs, switching between the inter-LATA network 
and trunks to the central offices serving the end-users occurs on 
an individual voice circuit basis. 


The “home LATA area" serving each network node represents a 
Special case in the LATA access model, since there are no inter- 
LATA circuits connecting the node with the POP. Muustiplexing 
equipment is required to convert the voice circuits from the DS-1 
level to the DS-0 level, but no other transmission system 
equipment is required. In most cases, the "home LATA area" 
carries the heaviest traffic load of any LATA in the group served 
by a particular node, and a substantial investment in T-1 
multiplexing equipment (DS-1 to DS-0) is required. The term 
"channel" is used to describe the total number of inter-LATA 
circuits while the term "circuit" is used to describe the number 
of voice circuits needed to meet the LATA access traffic load 
requirements. 


The following average cost data is used in the LATA access 
network financial models: 


Annual Cost (%FC) 
Ad Val. 


First Cost Op/Mtce Taxes 


24 fiber FO Cable $ 14280 /mile 225% 2.25% 
24 fiber FO Cable Splicing (5 km) $ 966 /mile 2.5% 2.25% 
FO Cable Installation $ 15840 /mile 2.5% 2.25% 
405 mbps FO Trans/Revr $ 18000 5.0% 2.30% 
405 mbps FO Line Repeater $ 12000 5.0% 2.30% 
Controlled Envir. Vault (CEV), Power $ 35000 3.0% 2.10% 
M13 Multiplexer $ 15000 5.0% 2.30% 
T-1 Term. e/w 24 Voice Chan. (2-way) $ 5880 5.0% 2.30% 


oy 


To determine the total annual costs associated with each 
model, accelerated write-off is assumed for the fiber optic cable 
(10-year life) and the associated electronic equipment (5-year 
life). The financial structure assumes an objective return on 
investment (ROI) of 15 percent annually, a corporate debt ratio 
of 50 percent, and an average interest rate on debt capital of 
approximately 14.4 percent. Overall income tax rate is estimated 
at 50 percent. 


Because mileage between nodes is calculated on a point-to- 
point basis using V and H coordinates, an additional mileage 
allowance is made to account for indirect fiber optic cable 
routes between nodes and POPs. This is covered by the Mileage 
Factor, which is estimated at 1.35 for LATA access circuits, 
based on the assumption that the shorter LATA access circuits 
will be the typical 35 percent longer than the point-to-point 
distance between nodes and POPs. 


Traffic data have been calculated using 1990 estimates for 
AT&T inter-LATA voice traffic only. Adjustments for private line 
and other common carrier (OCC) inter-LATA traffic and for total 
traffic variations ranging from 13.5 to 15 percent of inter-LATA 
voice traffic are made for the different study years. Also, a 
uniform average annual voice traffic growth rate of approximately 
11 percent is assumed, leading to the development of a Traffic 
Factor used to multiply the 1990 inter-LATA voice traffic data so 
that it can be applied to a specific study year. The Traffic 
Factor is calculated as shown in the following table: 


Year Growth Factor PL, OCC Factor Traffic Factor 

1983 wk 2135 ~5675 

1985 522 14 -684 

1990 we ~14 1.14 

1995 34 sa°5 1.955 

1995 + 30% 2.5415 

1995 - 30% 1.3685 

2000 57 5 3.2775 
where Traffic Factor = (1 + (PL, OCC Factor))(Growth Factor/1990 


Growth Factor) 


Initial assignment of 80 percent of the installed circuit 
facilities and equipment is assumed in the financial models. 
AsSigning only 80 percent of the installed base initially makes 
room for short-term circuit growth and provides flexibility for 
circuit rearrangements and maintenance activity. The Initial 
Fill factor accounts for the provision of additional circuits 
beyond those required to meet the traffic estimates in order to 
provide flexibility. 
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Fiber optic transmission system protection on a 1:n basis 
where n s< 12 is assumed in the financial models. This means that 
for every 11 working FO systems (or less), an additional equipped 
FO system is provided on a standby basis. In the models, a 
minimum of two FO systems is installed in each 12-system group, 
resulting in a protection ratio from 1:1 to 1:12 depending on 
the actual FO system requirements. 


Technological assumptions made in developing and costing the 
inter-LATA circuit network models are as follows: 


Common Assumptions 


- 405 Mbps (6048 voice ccts) line transmission rate 
(1983-2000) 
- 24 fiber FO cable (1983-2000) 


1983 Technology 


- 40 km (25 mile) line repeater spacing 


1985 Technology 


- 40 km (25 mile) line repeater spacing 


1990, 1995, and 2000 Technology 


- 85 km (50 mile) line repeater spacing 

- ADPCM available to double voice channel capacity to 
12,096 circuits per 405 Mbps FO transmission system 

- MX3 for ADPCM cost = 1.75 x basic MX3 cost 


6.1.2 Financial Model Study Results 


For each of the prototype networks described and studied, 
traffic data and cost data corresponding with the technological 
assumptions for each year have been applied. The first cost and 
annual cost results for each study year - 1983, 1985, 1990, 
1995, and 2000 - are shown in tabular form or graphically in the 
attached exhibits, as follows: 


11 node Network (Inter-nodal) Exhibits 6.1-6.14, 6.57-6.60 
15 node Network (Inter-nodal) Exhibits 6.15-6.28, 6.61-6.64 
17 node Network (Inter-nodal) Exhibits 6.29-6.42, 6.65-6.68 
23 node Network (Inter-nodal) Exhibits 6.43-6.56, 6.69-6.72 
11 node Network (LATA Access) Exhibits 6.73-6.80 
15 node Network (LATA Access) Exhibits 6.81 
17 node Network (LATA Access) Exhibits 6.82-6.89 
23 node Network (LATA Access) Exhibits 6.90 
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11 node Network (Combined Cost Summary) Exhibit 6.91-6.99 


15 node Network (Combined Cost Summary) Exhibit 6.100 & 6.101 
17 node Network (Combined Cost Summary) Exhibit 6.102-6.110 
23 node Network (Combined Cost Summary) Exhibit 6.111 & 6.112 


6.1.2.1 Inter-Nodal Network Study Results 


The traffic routing matrix for each node network is listed 
in Exhibits 6.1 (ll-node), 6.15 (15-node), 6.29 (17-node), and 


6.43 (23-node). Routing for each network link can be traced from 


looking at the routes which have a traffic entry. For example, 
referring to Exhibit 6.1 (ll-node), it can be seen that the New 
York-Los Angeles link (Link 1-7) is assigned a routing as 
follows: 


1-2 New York - Philadelphia 

2-3 Philadelphia - Washington, DC 
3-4 Washington, DC - Atlanta 

4-5 Atlanta - Dallas 

5-6 Dallas - Phoenix 

6-7 Phoenix - Los Angeles 


The routing used for other links can be determined in a 
Similar fashion by referring to the traffic routing matrix. The 
basic route assignment rule requires that the shortest routing 
between end points be used, in accordance with the available 
inter-nodal routes shown on the appropriate maps in Section 5. 


The distribution of traffic over the links between nodes, 
based on the traffic routing matrix, is shown graphically in 
Exhibits 6.1A (li-node), 6.15A (15-node), 6.29A (l17-node), and 
6.43A (23-node). It can be seen that the traffic load varies 
among the links, with the variation being substantial in some 
network configurations (e.g. Exhibit 6.43A, 23-node). 


First cost and annual cost tables are shown in Exhibits 6.2 
to 6.14 for the ll-node network, Exhibits 6.16 to 6.28 for the 
15-node network, Exhibits 6.30 to 6.42 for the 17-node network, 
and Exhibits 6.44 to 6.56 for the 23-node network. These first 
cost and annual cost tables provide a detailed breakdown of the 


financial model transmission system equipment costs on a link-by- 


link basis for the various study years, traffic loads, and 
equipment configurations. 


Exhibits 6.2A and 6.2B through 6.14A and 6.14B show 
graphically the first cost and annual cost by equipment 
classification for each link in the li-node network for the 
various study years and financial model configurations. A 
Similar set of graphs is included in Exhibits 6.30A and 6.30B 
through 6.42A and 6.42B covering the first cost and annual cost 


by equipment classification for each link in the 17-node network. 
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These graphs together with the tables of Exhibits 6.2 through 
6.14 and 6.30 through 6.42 show that the investment in M13 
multiplex equipment and in FO transmitter/receiver equipment is 
sensitive to the quantity of circuits required. Similarly, the 
investment in buildings, power equipment, and FO cable placement 
is sensitive to the distance between points, while the investment 
in FO cable, FO cable splicing, and FO transmission system line 
repeaters is sensitive to both circuit quantity and distance. 

The investment in FO cable and FO cable splicing tends to be more 
strongly distance-sensitive, while the investment in FO line 
repeaters tends to be more circuit-sensitive. The increasingly 
dominant effect of the M13 multiplex equipment investment is 
apparent; if M13 multiplex equipment is excluded from 
consideration, the variation in cost per route mile among the 
different links is relatively small despite the variation in 
total traffic load. Although graphs covering each link in the 
other networks have not been plotted, similar results are 
obtained for the 15-node and 23-node networks. 


A cost summary for each network showing the first cost and 
annual cost for each model configuration in each of the various 
study years is shown in tabular form, as follows: 


li-node Network Exhibit 6.57 
15-node Network Exhibit 6.61 
17-node Network Exhibit 6.65 
23-node Network Exhibit 6.69 


Detailed breakdowns of the first cost and annual cost 
distributions for each of the models as a percentage of total 
cost, shown by equipment eee eee and by year, are included 
in exhibits, as follows: 


li-node Network Exhibits 6.58 & 6.59 
15-neode Network Exhibits 6.62 & 6.63 
L7-node Network Exhibits 6.66 & 6.67 
23-node Network Exhibits 6.70 & 6.71 


Total dollar costs for the various equipment classifications 
are shown graphically for the various configurations and years, 
as follows: 


ll-node Network Exhibits 6.60A, 6.60B, & 6.60C 
15-node Network Exhibits 6.64A, 6.64B, & 6.64C 
17-node Network Exhibits 6.68A, 6.68B, & 6.68C 
23-node Network Exhibits 6.72A, 6.72B, & 6.72C 


As the traffic requirements increase and as the FO 
transmission system line rates increase, the dominant cost 
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the voice circuits to the DS-1 level (1.544 mbps, 24 voice 
channels) for interconnection with the LATA access circuits. 


177 


6.1.2.2 LATA Access Network Study Results 


First cost and annual cost tables are shown in Exhibits 6.73 
to 6.79 for the 1ll-node network and in Exhibits 6.82 to 6.88 for 
the 17-node network. These first cost and annual cost tables 
provide a detailed breakdown of the LATA access transmission 
system equipment costs for each node for the various study years, 
traffic loads, and equipment configurations. 


Exhibits 6.73A through 6.79A for the ll-node network and 
Exhibits 6.82A through 6.88A for the 17-node network show 
graphically, for the various study years and financial model 
configurations, the first cost and annual cost by equipment 
classification for the LATA access network associated with each 
node in the network. 


These tables and graphs show that the investment in Tl and 
M13 multiplex equipment and in FO transmitter/receiver equipment 
is sensitive to the quantity of circuits required. The 
investment in controlled environment vaults (CEV), power 
equipment, and FO cable placement is sensitive to the distance 
between points, while the investment in FO cable, FO cable 
splicing, and FO transmission system line repeaters is sensitive 
to both circuit quantity and distance. The investment in FO 
cable and FO cable splicing tends to be more strongly distance- 
sensitive, while the investment in FO line repeaters tends to be 
more circuit sensitive. The average length of the LATA access 
network channels in some nodes is relatively low; consequently, 
the investment in FO transmission system line repeaters and CEVs 
is low. 


Detailed tables and graphs covering each link in the 15 node 
and 17 node networks have not been plotted, but summary results 
of first costs and annual costs for each network are shown in 
tabular and graphic form, as follows: 


ll-node Network Exhibits 6.80 & 6.80A 
15-node Network Exhibits 6.81 & 6.81A 
1l7-node Network Exhibits 6.89 & 6.89A 
23-node Network Exhibits 6.90 & 6.90A 


These results show that the total cost, first cost or annual 
cost, for the LATA access portion of each network configuration 
increases as the traffic load rises; however, the total cost per 
circuit decreases as the traffic load increases. This suggests 
increasing efficiency of use of the various network components as 
the traffic load increases. 
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6.1.2.3 Combined LATA to LATA Network Study Results 


First cost and annual cost data for the combined internodal 
and LATA access networks for each prototype network, broken down 
by basic circuit arrangement (i.e. line transmission rate and 
number of fibers in the FO cable), are shown as follows: 


li-node Network Exhibit 6.91 

1S-node Network Exhibit 6.100 
17-node Network Exhibit 6.102 
23-node Network Exhibit 6.111 


The combined annual cost data have been converted into 
revenue requirements to assist in estimating the user charges 
necessary to operate each of the prototype networks profitably. 
In a practical operating situation, the objective is to generate 
sufficient revenue to pay capital and operating costs, and to 
realize an objective return on investment. This is the basis for 
the concept of "revenue requirements", which is covered in more 
detail in Appendix 6.1. Annual costs can be converted to revenue 
requirements. i.e. the amount of revenue that must be realized 
from the investment in order to meet expenses and earn an after- 
tax return on the investment. Under these circumstances, the 
revenue requirements can be translated into the rates that must 
be charged to make the investment meet objectives. The annual 
cost calculations have been made using conventions that apply to 


comparative cost studies involving investments having first costs 


reasonably close to one another. Consequently, certain expense 
items that would be common to each competitive approach are not 
included -- administrative and general, marketing, commercial, 
traffic operations, etc. -- which in aggregate amount to 
approximately 4 percent of first cost. Thus, when calculating 
the revenue requirements, 4 percent of the total first cost is 
added to the total annual cost figure. 


Having estimated total annual revenue requirements, it is 
possible to estimate the average revenue requirement per call- 
Minute of use. As developed in Section 5, the traffic data used 
for designing the prototype network models is "busy-hour" traffic 
only. This is an estimate of the total traffic carried by the 
network during the busiest hour of the busiest day. Obviously, 
traffic is carried in varying amounts during the remaining hours 
of the day. Based on empirical data published by various 
telephone organizations, the average network circuit will be in 
use 642 minutes or 10.7 hours per average 24-hour day. 
Multiplying the usage per circuit by the total amount of traffic 
load (measured in Erlangs) provides the total call-minutes per 
day. From this, the average revenue requirement per call-minute 
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A summary of revenue requirements is shown in tabular and 
graphic form, as follows: 


li-node Network Exhibits 6.99 & 6.99A 

15-node Network Exhibits 6.101 & 6.101A 
l7-node Network Exhibits 6.110 & 6.110A 
23-node Network Exhibits 6.112 & 6.112A 


The combined first costs and revenue requirements increase 
as the traffic load increases; the revenue requirements per 
circuit tend to decrease as the traffic load increases. 


It is noteworthy that the average revenue requirement per 
call-minute is less than one cent for any traffic load or 
configuration of the combined internodal and LATA access network 
models. 


Detailed first cost and revenue requirements data for the 
various equipment classifications have been assembled for the 
combined 1l1-node and combined 17-node networks. This information 
is presented in tabular and graphic form, for the various line 
transmission rate and FO cable configurations, in Exhibits 6.92 
and 6.92A through 6.98 and 6.98A for the ll-node network and in 
Exhibits 6.103 and 6.103A through 6.109 and 6.109A for the 17- 
node network. The first cost and revenue requirements associated 
with the FO cable dominates in the lower speed FO systems used to 
meet the smaller traffic loads (1983 and 1985), but the cost of 
multiplex becomes dominant as higher speed FO systems and larger 
traffic loads are encountered. 


6.1.2.4 Comparative Network Cost Results 


In terms of first cost per circuit and revenue requirements 
per circuit, all networks are not equal, as shown in Exhibit 
6.113 and 6.114. The ll-node network is the most costly and the 
23-node network is the least costly as the traffic load 
increases. Because the number of circuits provided is related 
directly to the traffic load, even though each network 
configuration carries a different total traffic load, using first 
cost per circuit and revenue requirements per circuit normalizes 
the data in terms of traffic load and is useful as a basis for 
comparison. 


6.2 IDENTIFICATION OF COST DRIVERS 


Two basic network components are under analysis, and each 
has somewhat different characteristics. The internodal network 
model consists of long and relatively large circuit groups 
interconnecting the nodes. The LATA access network model 
envisions smaller circuit groups, ranging in average length from 
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short to relatively long, depending on the node, which 
interconnect the POP in each LATA with its "home" node. 


6.2.1 Internodal Network Cost Drivers 





In terms of both first cost and annual cost, the cost of 
installed fiber optic cable is the largest single item for the 
lower-speed digital FO systems used for the smaller traffic 
loads. As the traffic load increases, and as forecasted 
technological advances are realized, the use of greater line 
repeater spacing and higher-speed, higher circuit-capacity 
electronic equipment is effective in leading to a decrease in 
overall FO cable cost. 


The annual cost of the FO cable is reduced proportionally 
more than the annual cost being charged to the electronic 
equipment, mainly because of the shorter depreciation lives of 
the electronic equipment. 


As the circuit capacity of the FO cable systems increases, 
the major cost driver changes from the FO cable to the M13 
multiplexers, which change the digital line rate from the DS-1 
level (1.544 Mbps) to the DS-3 level (44.736 Mbps). Further 
increases in the line transmission rate take place in the FO 
transmission terminal equipment. As the capacity of the FO 
systems increases, the first cost of the FO cable, FO 
transmission equipment, and associated structures falls to a low 
in the vicinity of 20 percent of total first cost and 15 percent 
of total annual cost. The major cost driver for the larger | 
traffic loads, the M13 multiplexers, are equipment items that 
could also be required on competitive transmission systems. 


6.2.2 LATA Access Network Cost Drivers 


The LATA access network uses lower speed FO systems 
throughout, with an increase in line repeater spacing being 
allowed as the traffic load increases (1990 onward). Because of 
the area served by each node in the various network 
configurations, no general comments can be made about cost 
drivers for the smaller traffic loads. In some instances, FO 
cable costs dominate; in others, multiplex (Tl and M13) costs 
dominate; and in some cases, they are about equal. The average 
Circuit length affects the FO cable investment, while the number 
of voice circuits affects the multiplex investment. 


As the traffic loads increase, however, the multiplex 
becomes the undisputed cost driver in the LATA access network, 
regardless of the node involved. The major cost driver for the 
larger traffic loads, the Tl and M13 multiplexers, are equipment 
items that could also be required on competitive transmission 
systems. 


Low 


These conditions are illustrated clearly in the graphs of 
Exhibits 6.73A through 6.79A for the ll-node network and Exhibits 
6.82A through 6.88A for the 17-node network. Similar results can 
be expected for the 15-node and 23-node networks. 


6.2.3 Combined Network Cost Drivers 


When the internodal network and the LATA access network 
models are combined, the cost driver situation does not change 
Significantly. At lower traffic loads, the FO cable cost 
dominates. This changes as the traffic load increases, and the 
multiplex becomes the dominating cost element. 


The tables and graphs included in Exhibits 6.92 and 6.92A 
through 6.98 and 6.98A for the 1ll-node network and Exhibits 6.103 
and 6.103A through 6.109 and 6.109A for the 17-node network 
illustrate these results. 


The major cost driver for the larger traffic loads, the Tl 
and M13 multiplexers, are equipment items that could also be 
required on competitive transmission systems. 


6.3 COST SENSITIVE TECHNOLOGY ITEMS 


Fiber optic cable is not likely to experience any dramatic 
price reduction in the next 15 years, and the costs of splicing 
and installation are likely to increase at a rate corresponding 
to the Consumer Price Index (CPI). Fiber optic terminal and line 
equipment is likely to come down in cost in terms of the circuit- 
carrying capacity of a single fiber. This cost item is likely 
to decline with the cost per circuit dropping by 50 percent every 
five years and the circuit capacity per fiber doubling every five 
years. 


A considerably less optimistic set of cost assumptions was 
used for the FO terminal and line equipment in the financial 
models, but since the major cost driver becomes the M13 
multiplexers as the FO system capacity increases, cost reductions 
in the M13 multiplexers will have a much greater effect than 
changes in the FO line and terminal equipment costs. 


In reviewing these results, it should be realized that an 
underlying assumption made is that any of the model networks 
would be built in one project or effort to meet the traffic load 
predicted for a given year. This is a simplifying assumption 
that leaves no room for evaluating the effect of a continuing 
investment to build up the network in stages, with revenue being 
generated from a partially complete network. 
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6.3.1 Network Cost Sensitivity 


Several sensitivity analyses are possible, in addition to 
the sensitivity range provided by variations in traffic load that 
has been built into this study. Three basic areas are analyzed 
briefly: network costs without multiplex, network costs using 
only 1980s' technology, and network costs under regulated 
operating conditions. 


6.3.1.1 Network Costs without Multiplex 


In each of the network component studies and in the combined 
network study, the cost of multiplex is significant and dominates 
as the traffic load increases. Since multiplex equipment is 
likely to be required in any system design, it is possible that 
the multiplex could represent a common cost among competitive 
designs. Thus, the combined network study results are shown for 
each network configuration with multiplex costs eliminated, with 
first cost per circuit and revenue requirements per circuit 
ranging from roughly 20 percent to 70 percent of the 
corresponding normal cost. As might be expected, the FO cable 
represents the major cost driver in this situation, although the 
cost per mile and the cost per circuit is fairly flat over the 
range of traffic loads, as shown in Exhibits 6.115 and 6.115A 
through 6.118 and 6.118A. The relative effect of no multiplex on 
the different network configurations is shown graphically in 
Exhibits 6.135 and 6.136. This leads to the conclusion that 
installation of high-capacity FO links is the most cost-effective 
solution, starting with the one-time installation of large-size 
FO cables, and adding electronic equipment as the demand 
increases. 


Eliminating multiplex from the financial considerations 
reduces the revenue requirement per circuit minute from $.004 to 
$.008 per minute for the normal assumptions to $.001 to $.005 per 
minute. 


6.3.1.2 Network Costs using 1980s' Technology 


A number of technological assumptions have been made for 
both the internodal network and the LATA access models. In this 
section, these assumptions are discarded and it is assumed that 
the following applies throughout: 


Internodal Network 


- 405 Mbps line transmission rate (9 DS-3 or 6048 voice 
circuits) 

- 40 km (25 mile) line repeater spacing 

- ARQ Fsharv ar AG fiber PA nmahkia 
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LATA Access Network 


- 405 Mbps (6048 voice ccts) line transmission rate 
- 24 fiber FO cable 
- 40 km (25 mile) line repeater spacing 


Results of these studies indicate that the first cost and 
revenue requirements will be up to 38 percent higher, depending 
on the year and the network configuration. This is illustrated 
in Exhibits 6.119 and 6.119A through 6.122 and 6.122A and in 
Exhibits 6.127 through 6.134. The relative effect of 1980s’ 
technology on the different network configurations is shown 
graphically in Exhibits 6.137 and 6.138. 


In terms of revenue requirements per circuit per minute of 
use, the 1980s' technology assumption maintains the range from 
$.005 to $.008, only slightly higher than the normal assumptions. 


6.3.1.3 Regulated Network Costs 


In reviewing the results, another cost-affecting factor 
should be considered. This is the service life, debt ratio, and 
ROI assumptions made in the financial models, which are 
appropriate for the recently-founded specialized and unregulated 
communications common carriers. If a regulated common carrier is 
assumed, it is likely that the FO cable will have a 20-year 
service life, the associated electronic equipment will have a 12- 
year service life, the objective ROI will be 12.2 percent, the 
debt ratio will be 40 percent, and the average interest rate on 
debt capital will be approximately 10 percent. With these 
figures, the revenue requirements associated with the financial 
models will be revised downward by 20 to 30 percent, as shown in 
Fxhibits 6.123 and 6.123A through 6.125 and 6.126A. The relative 
effect of regulation on the different network configurations is 
shown graphically in Exhibits 6.139 and 6.140. : 


In terms of revenue requirements per circuit per minute of 


use, the regulated rates assumption reduces the range from $.004 
to $.008 for the normal assumptions to $.003 to $.006 per minute. 


6.4 ANALYSIS OF TWO REPRESENTATIVE SYSTEMS 





The fiber optic cable transmission system networks of two 
companies have been analyzed as a means of injecting a practical 
and realistic view of actual system experience with costs. Only 
first cost data are available, some of which have been used in 
the financial models described previously in this report. 


The first company, Company A, is a relatively small 
operation having the following characteristics: 
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COMPANY A 

Route-miles: 687 in service, total of 930 planned. 

Location: 2-state area 

Initial Construction: 405 Mbps system, 1 active, 1 standby. 

Average FO Cable Cross-section: 10 fibers 

Average Construction Conditions: Easy 

Financial: 100 % equity capital, objective ROI = 15 $% 

Specific First Cost Data: 

Fiber Optic Cable: $ .40 per fiber meter; $ 6,437 per 
mile, 10 fibers 

Cable Splicing: $ 700 per splice; 10 fibers, 3 splices 
per day 

Underground Conduit: $ .25 per duct-foot; 6-way conduit 
@ $ 3 per ft 

Controlled Environment Vault (CEV): $ 35,000 installed 

FO Line Repeater: $ 48,000 (redundant) plus $ 6,000 for 
battery 

Drop/Insert Repeater: $ 180,000 (redundant) s 

FO Terminal: $ 120,000 (redundant) 

The second company, Company B, is a sizeable company with a 
nationwide fiber optic cable network. Major characteristics are 
as follows: 

COMPANY B 

Route-miles: 2500 in service, total of 5500 planned. 

Location: Nationwide 


Initial Construction: 405 Mbps & 565 Mbps systems, planning 
810 Mbps systems; 2 active, 1 standby. 


Average Cable Cross-section: 
Main routes: 22 fiber and 44 fiber 
Spur routes: 12 fiber and 32 fiber 
Average Construction Conditions: Moderate to Difficult 


Financial: 60% debt capital, objective ROI = 15 % 
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Specific First Cost Data: 

Fiber Optic Cable: $ .45 per fiber meter 
$15,933 per mile for 22 fiber cable 
$ 31,865 per mile for 44 fiber cable 

Cable Installation: $ 2 to $ 3 per foot average, up to 
$ 50 per ft 

Repeater Housings: $ 150,000 per repeater site, all 
associated costs 

FO Line Repeater: $ 9,000 to $ 12,000 depending on 
OW/Alarm access 

FO Terminal: $ 2,000 per terminal per DS<-3 port 
$ 18,000 for 405 Mbps, $ 24,000 for 565 Mbps 

M13 Multiplexer: $ 8,000 to $ 15,000 


Neither company has any reliable information concerning 
annual operating and maintenance costs, ad valorem tax rates, 
etc. that are necessary for the assembly of an Annual Cost study. 
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6.5 ANALYSIS OF FINANCIAL MODEL STUDY RESULTS 





Results of the economic analysis of each of the four 
prototype transmission network configurations are included in the 
tables and graphs of Exhibits 6.1 through 6.140. The various 
exhibits are assembled in related groupings for detailed review. 


6.5.1 Inter-Nodal Network Study 


The inter-nodal network segments for each prototype network 
haVE been studied separately. 


6.5.1.1 11 Node Network 
Exhibits 6.1 and 6.1A 


General - Traffic routing matrix is built up using the 
assumption that inter-nodal circuit links follow the 
shortest paths between nodes using the routes shown on 
the maps in Section 5. Traffic data shown is based on 
1990 estimates for AT&T inter-LATA voice traffic only. 
Adjustments are made in the financial model to account 
for private line and other common carrier (OCC) inter- 
LATA traffic, and to account for growth in traffic 
load, as described in Section 6.1.1.1. The traffic 
load varies among the links, as shown in Exhibit 6.1A. 


Heaviest Route: New York-Philadelphia (1-2) 
Lightest Route: Los Angeles-San Francisco (7-8) 
Heavy/Light Ratio: 2.42 

Exhibits 6.2 through 6.14B 


General - Actual traffic, voice frequency (VF) circuit 
requirements, system mileage, circuit mileage, FO cable 
and transmission equipment first costs and annual 
costs, and average costs per mile and per circuit-mile 
are calculated for each link of the prototype network 
and shown in tabular form for each study assumption and 
study year. Associated graphs display the first costs 
and annual costs of each classification of equipment by 
link. 


Overall Results - FO cable costs dominate on links with 
smaller traffic loads (fewer circuits) that cover the 
longer distances. Multiplex costs dominate on shorter 
links and on those carrying the heaviest traffic loads. 
Multiplex cost domination becomes more pronounced as 
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the system traffic load increases. The annual charge 
percentage is higher for multiplex than for FO cable, 
thus multiplex annual costs rise faster than FO cable 
annual costs as the system traffic load increases. The 
"High/Low Ratio" compares the highest cost link and the 
lowest cost link; a low ratio indicates a more evenly 
balanced investment among the links. The "Major Cost 
Element" column indicates the number of links in the 
12-link, ll-node configuration in which either cable or 
multiplex costs predominate. 


Ratio Major Cost Element 
(Number of Links) 


Exhibit High Low High/Low FO Cable M13 Mux 


6.2, 6.2A (1983 Traffic) 
(405 Mbps, 48f FO) 


First Cost Atl-Dal NY-Phil 4.05 10 Z 

Annual Cost  Atl-Dal LA-SF 3.82 10 2 

6.3, 6.3A, 6.3B (1985 Traffic) 

(405 Mbps, 48f FO) 

First Cost Atl-Dal NY-Phil 4.02 10 2 

Annual Cost Atl-Dal LA-SF 3.54 10 2 

(565 Mbps, 48f FO) | 

First Cost Atl-Dal LA-SF 3.84 10 2 

Annual Cost Atl-Dal LA-SF 3.74 10 2 

6.4, 6.4A, 6.4B (1985 Traffic) 

(405 Mbps, 96f FO) 

First Cost Atl-Dal LA~SF 3.95 10 2 

Annual Cost Atl-Dal NY-Phil 3.42 10 2 

(565 Mbps, 96f FO) 

First Cost Atl-Dal LA-SF 4.22 10 2 

Annual Cost Atl-Dal LA-SF 4.03 9 3 

6.5, 6.5A, 6.5B (1990 Traffic) 

(810 Mbps, 48f£ FO) 

First Cost Atl-Dal LA-SF 2.68 4 8 

Annual Cost Atl-Dal LA-SF 2.66 1 11 

(1.7 Gbps, 48f£ FO) 

First Cost Atl-Dal LA-SF 2.79 1 11 

Annual Cost Atl-Dal LA-SF 2.74 ) 12 

6.6, 6.6A, 6.6B (1990 Traffic) 

(810 Mbps, 96f FO) 

First Cost Atl-Dal LA-SF 2.97 5 7 

Annual Cost Atl-Dal LA-SF 2.88 1 alee 

(1.7 Gbps, 96f£ FO) 

First Cost Atl-Dal LA-SF 2.37 3 9 

Annual Cost Atl-Dal LA-SF 2-43 1 11 
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Exhibit High 


Low 


6.7, 6.7A, 6.7B (1995 Traffic) 


(1.7 Gbps, 48£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 
(4.05 Gbps, 48f£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


LA-SF 
LA-SF 


LA-SF 
LA-SF 


6.8, 6.8A, 6.8B (1995 Traffic) 


(1.7 Gbps, 96f£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 
(4.05 Gbps, 96£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


6.9, 6.9A, 6.9B (1995 Traffic + 30%) 


(1.7 Gbps, 48£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 
(4.05 Gbps, 48f£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


6.10, 6.10A, 6.10B (1995 


(1.7 Gbps, 96f£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 
(4.05 Gbps, 96f FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


6.11, 6.11A, 6.11B (1995 


(1.7 Gbps, 48f£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 
(4.05 Gbps, 48£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


6.12, 6.12A, 6.12B (1995 


(1.7 Gbps, 96f FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 
(4.05 Gbps, 96f FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


LA-SF 
LA-SF 


LA-SF 
LA-SF 


LA-SF 
LA-SF 


LA-SF 
LA-SF 


Ratio 


High/Low 


2.92 
2.7/9 


2.41 


2.44 


2.81 
2.72 


2.3/7 
2-41 


2.97 
2.95 


2.63 
2029 


Traffic + 30%) 


LA-SF 
LA-SF 


LA~-SF 
LA-SF 


2.75 
2.67 


2.39 
2.43 


Traffic - 30%) 


LA-SF 
LA-SF 


LA-SF 
LA-SF 


2.70 
2.64 


2.36 
2.40 


Traffic - 30%) 


LA-SF 
LA-SF 


LA~SF 
LA-SF 
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2232 
2.37 


2.32 
2.37 





Major Cost Element 


(Number of Links) 
FO Cable M13 Mux 
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Ratlo Major Cost Element 
(Number of Links) 
Exhibit High Low High/Low FO Cable M13 Mux 


6.13, 6.13A, 6.13B (2000 Traffic) 
(4.05 Gbps, 48f FO) 


First Cost Atl-Dal LA~-SF 2.58 0 12 
Annual Cost Atl-Dal LA-SF 2255 0 12 
(8.1 Gbps, 48f FO) 

First Cost Atl-Dal LA-SF 2.42 0 12 
Annual Cost Atl-Dal LA-SF 2.43 0 12 
6.14, 6.14A, 6.14B (2000 Traffic) 

(4.05 Gbps, 96f FO) 

First Cost Atl-Dal LA-SF 2.39 0 12 
Annual Cost Atl-Dal LA-SF 2-41 0 12 
(8.1 Gbps, 96f FO) 

First Cost Atl-Dal LA-SF 2.39 0 12 
Annual Cost Atl-Dal LA-SF 2-42 0 12 


6.5.1.2 15 Node Network 
Exhibits 6.15 and 6.15A 


General - Traffic routing matrix is built up using the 
assumption that inter-nodal circuit links follow the 
shortest paths between nodes using the routes shown on 
the maps in Section 5. Traffic data shown is based on 
1990 estimates for AT&T inter-LATA voice traffic only. 
Adjustments are made in the financial model to account 
for private line and other common carrier (OCC) inter- 
LATA traffic, and to account for growth in traffic 
load, as described in Section 6.1.1.1. The traffic 
load varies among the links, as shown in Exhibit 6.15A. 


Heaviest Route: New York-Philadelphia (1-2) 
Lightest Route: Dallas-Miami (5-12) 
Heavy/Light Ratio: 12.55 

Exhibits 6.16 through 6.28 
General - Actual traffic, VF circuit requirements, 
system mileage, circuit mileage, FO cable and 
transmission equipment first costs and annual costs, 
and average costs per mile and per circuit-mile are 
calculated for each link of the prototype network and 


shown in tabular form for each study assumption and 
study year. 
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Overall Results - FO cable costs dominate on links with 
smaller traffic loads (fewer circuits) that cover the 
Multiplex costs dominate on shorter 
links and on those carrying the heaviest traffic loads. 
Multiplex cost domination becomes more pronounced as 


longer distances. 


the system traffic load increases. 


The annual charge 


percentage is higher for multiplex than for FO cable, 
thus multiplex annual costs rise faster than FO cable 
annual costs as the system traffic load increases. The 
"High/Low Ratio" compares the highest cost link and the 
lowest cost link; a low ratio indicates a more evenly 
The "Major Cost 
Element" column indicates the number of links in the 
19-link, 15-node configuration in which either cable or 
multiplex costs predominate. 


balanced investment among the links. 


Exhibit High 


6.16 (1983 Traffic) 
(405 Mbps, 48f£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


6.17 (1985 Traffic) 
(405 Mbps, 48£ FO) 
First Cost Atl-Dal 
Annual Cost Atli-Dal 
(565 Mbps, 48f£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


6.18 (1985 Traffic) 
(405 Mbps, 96f FO) 
First Cost Atlil-Dal 
Annual Cost Atl-Dal 
(565 Mbps, 96f FO) 
First Cost Den-Chi 
Annual Cost Atl-Dal 


6.19 (1990 Traffic) 
(810 Mbps, 48£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 
(1.7 Gbps, 48£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


Low 


NY-Bos 
NY-Bos 


NY-Bos 
NY-Bos 


NY-Bos 
NY~-Bos 


NY-Bos 
NY-Bos 


NY-Bos 
NY-Bos 


NY-Bos 
NY-Bos 


NY-Bos 
NY-Bos 
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Ratio 


High/Low 


8.20 
7.69 


6.65 
6.34 


3.32 
5.00 


4.65 
4.49 


Major Cost Element 


(Number of Links) 


FO Cable 


17 
17 


17 
17 


17 
15 


17 
17 


17 
16 


> Or OV \O 


M13 Mux 


NN 


i NO NN 


lw dN) NW bh 


10 
13 


13 
15 


Exhibit High 


6.20 (1990 Traffic) 
(810 Mbps, 96£f£ FO) 
First Cost Atl=-Dal 
Annual Cost Atl-Dal 
(1.7 Gbps, 96£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


6.21 (1995 Traffic) 
(1.7 Gbps, 48f£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 
(4.05 Gbps, 48f FO) 
First Cost Atl=-Dal 
Annual Cost Atl-Dal 


6.22 (1995 Traffic) 
(1.7 Gbps, 96f FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 
(4.05 Gbps, 96£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


6.23 (1995 Traffic + 30%) 


(1.7 Gbps, 48f£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 
(4.05 Gbps, 48£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


6.24 (1995 Traffic + 30%) 


(1.7 Gbps, 96f FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 
(4.05 Gbps, 96f FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 


6.25 (1995 Traffic - 30%) 


(1.7 Gbps, 48f£ FO) 
First Cost Atl-Dal 
Annual Cost Atl-Dal 
(4.05 Gbps, 48£ FO) 
First Cost Atl-Dal 
Annual Cost Atl=-Dal 


Low 


NY-Bos 
NY-Bos 


NY-Bos 
NY-Bos 


NY-Bos 
NY-Bos 


NY-Bos 
NY-Bos 


NY-Bos 
NY~Bos 


NY-Bos 
NY-Bos 


NY-Bos 
SF-Sea 


NY-Bos 
SF-Sea 


NY-Bos 
NY-Bos 


NY-Bos 
NY-Bos 


NY-Bos 
NY-Bos 


NY-Bos 
NY-Bos 
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Ratio 


High/Low 


5.08 
4.83 


3.95 
3.98 


4.31 
4.18 


3.81 
3.82 


3.84 
3.85 


3.82 


3.82. 


4.60 
4.52 


S632 
3.90 


4.50 
4.31 


3.82 
a502 


4.44 
4.27 


3.80 
3.81 


Major Cost Element 


{Number _of Links) 
FO Cable 


10 
13 


11 
13 


Ov CO OVO 


15 
16 


15 
16 


J > J 


14 
15 


14 
15 


> Ut > U1 


i5 
16 


LW) > 


L3 
16 


Jd > 


14 
15 


14 
iS 


> U1 > Ul 


14 
15 


14 
12 


& Ul > UI 


M13 Mux 





Ratio Major Cost Element 
(Number of Links) 
Exhibit High Low High/Low FO Cable M13 Mux 

6.26 (1995 Traffic - 30%) 

(1.7 Gbps, 96£ FO) 

First Cost Atl-Dal NY-Bos 3.82 8 11 
Annual Cost Atl-Dal NY-Bos 3.83 5 14 
(4.05 Gbps, 96f FO) 

First Cost Atl-Dal NY-Bos 3.80 8 1l 
Annual Cost Atl-Dal NY-Bos | 3.81 5 14 
6.27 (2000 Traffic) 

(4.05 Gbps, 48£ FO) 

First Cost Atl-Dal NY-Bos 4.10 3 16 
Annual Cost Atl-Dal Dal-Mia 4.62 1 18 
(8.1 Gbps, 48£ FO) 

First Cost Atl-Dal NY-Bos 3375 3 16 
Annual Cost Atl-Dal Dal-Mia 4.40 1 18 
6.28 (2000 Traffic) 

(4.05 Gbps, 96£F FO) 

First Cost Atl-Dal NY-Bos 3.80 4 15 
Annual Cost Atl-Dal NY-Bos 3.80 3 16 
(8.1 Gbps, 96f£ FO) 

First Cost Atl-Dal NY-Bos 3.76 4 15 
Annual Cost Atl-Dal NY-Bos 3.76 3 16 


6.5.1.3 17 Node Network 
Exhibits 6.29 and 6.29A 


General - Traffic routing matrix is built up using the 
assumption that inter-nodal circuit links follow the 
shortest paths between nodes using the routes shown on 
the maps in Section 5. Traffic data shown is based on 
1990 estimates for AT&T inter-LATA voice traffic only. 
Adjustments are made in the financial model to account 
for private line and other common carrier (OCC) inter- 
LATA traffic, and to account for growth in traffic 
load, as described in Section 6.1.1.1. The traffic 
load varies among the links, as shown in Exhibit 6.29A. 


Heaviest Route: Chicago-St. Louis (10-11) 
Lightest Route: Miami-Houston (12-16) 


Heavy/Light Ratio: 11.83 
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Exhibits 6.30 through 6.41B 


General - Actual traffic, VF circuit requirements, 
system mileage, circuit mileage, FO cable and 
transmission equipment first costs and annual costs, 
and average costs per mile and per circuit-mile are 
calculated for each link of the prototype network and 
shown in tabular form for each study assumption and 
study year. Associated graphs display the first costs 
and annual costs of each classification of equipment by 
Link. 


Overall Results - FO cable costs dominate on links with 
smaller traffic loads (fewer circuits) that cover the 
longer distances. Multiplex costs dominate on shorter 
links and on those carrying the heaviest traffic loads. 
Multiplex cost domination becomes more pronounced as 
the system traffic load increases. The annual charge 
percentage is higher for multiplex than for FO cable, 
thus multiplex annual costs rise faster than FO cable 
annual costs as the system traffic load increases. The 
"High/Low Ratio" compares the highest cost link and the 
lowest cost link; a low ratio indicates a more evenly 
balanced investment among the links. The "Major Cost 
Element" column indicates the number of links in the 
22-link, 17-node configuration in which either cable or 
multiplex costs predominate. 


Ratio Major Cost Element 
(Number of Links) 


Exhibit High Low High/Low FO Cable M13 Mux 


6.30, 6.30A (1983 Traffic) 
(405 Mbps, 48f£ FO) 


First Cost Den-Chi NY-Bos 3.32 20 2 
Annual Cost Den-Chi SF-Sea 3.04 20 2 
6.31, 6.31A, 6.31B (1985 Traffic) 

(405 Mbps, 48f£ FO) 

First Cost Den-Chi NY-Bos 3.17 20 2 
Annual Cost Den-Chi SF-Sea 3.08 20 2 
(565 Mbps, 48f FO) 

First Cost Wash-Atl NY-~-Bos 2.76 20 2 
Annual Cost Wash-Atl SF-Sea 2/7 18 4 
6.32, 6.32A, 6.32B (1985 Traffic) 

(405 Mbps, 96f£ FO) 

First Cost Den-Chi LA-SF 3.47 20 2 
Annual Cost Den-Chi LA-SF 3421 20 2 
(565 Mbps, 96f£ FO) 

First Cost Atl-Dal LA-SF 2.94 20 2 
Annual Cost Atl-Dal LA-SF 2.79 20 2 
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Exhibit 
6.33, 6.33A, 


High 
6.33B (1990 


(810 Mbps, 48f FO) 


First Cost 
Annual Cost 


Chi-StL 
Chi-StL 


(1.7 Gbps, 48f FO) 


First Cost 
Annual Cost 


6.34, 6.34A, 


Chi-sStL 
Chi-StL 


6.34B (1990 


(810 Mbps, 96£ FO) 


First Cost 
Annual Cost 


Sea-MStP 
Chi-StL 


(1.7 Gbps, 96f FO) 


First Cost 
Annual Cost 


6.35, 6.35A, 


Sea-MStP 
Chi-StL 


6.35B (1995 


(1.7 Gbps, 48f£ FO) 


First Cost 
Annual Cost 
(4.05 Gbps, 
First Cost 
Annual Cost 


6.36, 6.36A, 6.36B (1995 


Chi-StL 
Chi-StL 


48f FO) 


Chi-StL 
Chi-StL 


(1.7 Gbps, 96f£ FO) 


First Cost 
Annual Cost 
(4.05 Gbps, 
First Cost 
Annual Cost 


6.37, 6.37A, 


Chi-StL 
Chi-StL 


96£ FO) 


Chi-StL 
Chi-StL 


6.37B (1995 


(1.7 Gbps, 48f£ FO) 


First Cost 
Annual Cost 
(4.05 Gbps, 
First Cost 
Annual Cost 


6.38, 6.38A, 


Chi-StL 
Chi-StL 


48f£ FO) 


Chi-StL 
Chi-StL 


6.38B (1995 


(1.7 Gbps, 48£ FO) 


First Cost 
Annual Cost 
(4.05 Gbps, 
First Cost 
Annual Cost 


Chi-StL 
Chi-StL 


48f FO) 


Chi-StL 
Chi-StL 


Low 
Traffic) 


SF-Sea 
SF-Sea 


SF-Sea 
SF-Sea 


Traffic) 


LA-SF 
SF-Sea 


LA-SF 
SF-Sea 


Traffic) 


SF-Sea 
Mia-Hou 


SF-Sea 
Mia-Hou 


Traffic) 


SF-Sea 
SF-Sea 


SF-Sea 
SF -Sea 


Ratio 


High/Low 


2.92 
3.05 


2.34 
2.89 


2eL7 
2.40 


2.19 
3.98 


3.25 
3.93 


2.94 
3.61 


2.54 
3.13 


2.33 
293 


Traffic + 30%) 


SF~Sea 
Mia-Hou 


SF-Sea 
Mia-Hou 


3.61 
4.55 


3.44 
4.38 


Traffic + 30%) 


SF-Sea 
SF-Sea 


SF-Sea 
SF-Sea 
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2.89 
3.51 


2.68 
3354. 


Major Cost Element 


{Number_of Links) 
FO Cable 


M13 Mux 
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Ratio Major Cost Element 
(Number of Links) 
Exhibit High Low High/Low FO Cable M13 Mux 


6.39, 6.39A, 6.39B (1995 Traffic - 30%) 
(1.7 Gbps, 96f£ FO) 


First Cost Chi-StL SF-Sea 2-62 2 20 
Annual Cost Chi-StL SF-Sea Suc 1 21 
(4.05 Gbps, 96£ FO) 

First Cost Chi-StL SF-Sea 3.80 2 20 
Annual Cost Chi-StL SF-Sea 3.05 1 Zi 
6.40, 6.40A, 6.40B (1995 Traffic - 30%) 

(1.7 Gbps, 96f FO) 

First Cost Chi-StL Dal-Hou 1.91 7 15 
Annual Cost Chi-StL SF-Sea 2.45 3 19 
(4.05 Gbps, 48£ FO) 

First Cost Chi-StL LA-SF 1.99 7 15 
Annual Cost Chi-StL SF-Sea 2.43 3 19 
6.41, 6.41A, 6.41B (2000 Traffic) 

(4.05 Gbps, 48f£ FO) 

First Cost Chi-StL Mia-Hou 4.00 2 20 
Annual Cost Chi-StL Mia-Hou 5.07 1 21 
(8.1 Gbps, 48f FO) 

First Cost Chi-StL Mia-Hou 3.80 2 20 
Annual Cost Chi-StL Mia-Hou 4.82 1 21 
6.42, 6.42A, 6.42B (2000 Traffic) 

(4.05 Gbps, 96f FO) 

First Cost Chi-StL SF-Sea 3.07 3 19 
Annual Cost Chi-StL Mia-Hou 3.87 2 20 
(8.1 Gbps, 96£ FO) | 

First Cost Chi-StL SF-Sea 3.02 3 19 
Annual Cost Chi-StL Mia-Hou 3.78 2 20 


6.5.1.4 23 Node Network 
Exhibits 6.43 and 6.43A 


General - Traffic routing matrix is built up using the 
assumption that inter-nodal circuit links follow the 
shortest paths between nodes using the routes shown on 
the maps in Section 5. Traffic data shown is based on 
1990 estimates for AT&T inter-LATA voice traffic only. 
Adjustments are made in the financial model to account 
for private line and other common carrier (OCC) inter- 
LATA traffic, and to account for growth in traffic 
load, as described in Section 6.1.1.1. The traffic 
load varies among the links, as shown in Exhibit 6.43A. 
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Heaviest Route: Chicago-Detroit (10-18) 
Lightest Route: Tampa-Houston (20-21) 
Heavy/Light Ratio: 13.91 


Exhibits 6.44 through 6.56 


General ~ Actual traffic, VF circuit requirements, 
system mileage, circuit mileage, FO cable and 
transmission equipment first costs and annual costs, 
and average costs per mile and per circuit-mile are 
calculated for each link of the prototype network and 
shown in tabular form for each study assumption and 
study year. 


Overall Results - FO cable costs dominate on links with 
smaller traffic loads (fewer circuits) that cover the 
longer distances. Multiplex costs dominate on shorter 
links and on those carrying the heaviest traffic loads. 
Multiplex cost domination becomes more pronounced as 
the system traffic load increases. The annual charge 
percentage is higher for multiplex than for FO cable, 
thus multiplex annual costs rise faster than FO cabie 
annual costs as the system traffic load increases. The 
"High/Low Ratio" compares the highest cost link and the 
lowest cost link; a low ratio indicates a more evenly 
balanced investment among the links. The "Major Cost 
Element" column indicates the number of links in the 
28-link, 23-node configuration in which either cable or 
multiplex costs predominate. 


Ratio Major Cost Element 
(Number of Links) 


Exhibit High Low High/Low FO Cable M13 Mux 


6.44 (1983 Traffic) 
(405 Mbps, 48£ FO) 


First Cost Den Chi Mia-Tam 8.77 25 3 
Annual Cost Den-Chi Mia-Tam 8.51 23 5 
6.45 (1985 Traffic) 
(405 Mbps, 48f£ FO) 
First Cost Den-Chi Mia-Tam 10.14 24 4 
Annual Cost Den-Chi Mia-Tam 9.57 22 6 
(565 Mbps, 48f£ FO) 
First Cost Den-Chi Mia-Tam 8.50 24 4 
Annual Cost Den-Chi Mia-Tam 8.18 18 10 
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Exhibit High 


6.46 (1985 Traffic) 
(405 Mbps, 96f FO) 
First Cost Den-Chi 
Annual Cost Den-Chi 
(565 Mbps, 96f FO) 
First Cost Den-Chi 
Annual Cost Den-Chi 


6.47 (1990 Traffic) 
(810 Mbps, 48f£ FO) 
First Cost Den-Chi 
Annual Cost Chi-Det 
(1.7 Gbps, 48£ FO) 
First Cost Chi-Det 
Annual Cost Chi-~Det 


6.48 (1990 Traffic) 
(810 Mbps, 96f FO) 
First Cost Chi-Det 
Annual Cost Chi-Det 
(1.7 Gbps, 96f FO) 
first Cost Den-Chi 
Annual Cost Chi-Det 


6.49 (1995 Traffic) 
(1.7 Gbps, 48f£ FO) 
First Cost Chi-Det 
Annual Cost Chi-Det 
(4.05 Gbps, 48£ FO) 
First Cost Chi-Det 
Annual Cost Chi-Det 


6.50 (1995 Traffic) 
(1.7 Gbps, 96f£ FO) 
First Cost Chi-Det 
Annual Cost Chi-Det 
(4.05 Gbps, 96fF FO) 
First Cost Chi-Det 
Annual Cost Chi-Det 


6.51 (1995 Traffic + 30%) 


(1.7 Gbps, 48f£ FO) 
First Cost Chi-Det 
Annual Cost Chi-Det 
(4.05 Gbps, 48£ FO) 
First Cost Chi-Det 
Annual Cost Chi-Det 





Mia-Tam 
Mia-Tam 


Mia-Tam 
Mia-Tam 


Mia-Tam 
Mia-Tam 


Mia-Tam 
Mia-Tam 


Mia-Tam 
Mia-Tam 


Mia-Tame 
Mia-Tam 


Mia-Tam 
Mia-Tam 


Mia-Tam 
Mia-Tam 


Mia-Tam 
Mia-Tam 


Mia-Tam 
Mia-Tam 


Mia-Tam 
Mia-Tam 


Mia-Tam 
Mia~-Tam 
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Ratio 


High/Low 


7.60 
7.54 


7.49 
7.39 


5.51 
5.62 


4.86 
5.34 


4.46 
4.99 


4.43 
4.60 


5.66 
6.00 


5.22 
5.67 


5.05 
5.51 


4.69 
5.23 


5.89 
6.18 


5.68 
6.02 


Major Cost Element 


(Number _of Links) 


FO Cable Mi3 Mux 
24 4 
23 5 
24 4 
18 10 

9 19 
4 24 
6 22 
4 24 
10 18 
6 22 
10 18 
6 22 
3 25 
2 26 
3 25 
2 26 
5 23 
3 25 
5 23 
3 25 
3 25 
2 26 
3 25 
2 26 








Ratio Major Cost Element 
(Number of Links) 
Exhibit High Low High/Low FO Cable M13 Mux 
6.52 (1995 Traffic + 30%) 
(1.7 Gbps, 96f FO) 
First Cost Chi-Det Mia-Tam 5.35 4 24 
Annual Cost Chi-Det Mia-Tam 5.76 3 25 
(4.05 Gbps, 96f FO) 
First Cost Chi-Det Mia-Tam 5.04 4 24 
Annual Cost Chi-Det Mia-Tam 5.52 3 25 
6.53 (1995 Traffic - 30%) 
(1.7 Gbps, 48f£ FO) 
First Cost Chi-Det Mia-Tam 5.04 5 23 
Annual Cost Chi-Det Mia-Tam 5.49 3 25 
(4.05 gbps, 48£ FO) 
First Cost Chi-Det Mia-Tam 4.69 5 23 
Annual Cost Chi-Det Mia-Tam 5.18 3 25 
6.54 (1995 Traffic - 30%) 
(1.7 Gbps, 96£ FO) : 
First Cost Den-Chi Mia-Tam 4.22 9 19 
Annual Cost Chi-Det Mia-Tam 4.79 5 23 
(4.05 Gbps, 96f FO) 
First Cost Den-Chi Mia-Tam 4.16 9 19 
Annual Cost Chi-Det Mia-Tam 4.70 5 23 
6.55 (2000 Traffic) 
(4.05 Gbps, 48£ FO) 
First Cost Chi-Det Mia-Tam 5.92 2 26 
Annual Cost. Chi-Det Tam-Hou 6.30 1 27 
(8.1 Gbps, 48£ FO) 
First Cost Chi-Det Mia-Tam 5.69 2 26 
Annual Cost Chi-Det Mia-Tam 6.01 sf 27 
6.56 (2000 Traffic) 
(4.05 Gbps, 96f FO) 
First Cost Chi-Det Mia-Tam 5.35 3 25 
Annual Cost Chi-Det Mia-Tam 5.78 2 26 
(8.1 Gbps, 96f£ FO) 
First Cost Chi-Det Mia-Tam 5.27 3 95 
Annual Cost Chi-Det Mia-Tam 5.69 2 26 
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6.5.1.5 Inter-Nodal Network Cost Summaries 


Total first cost and annual cost results for each study year 
and equipment configuration are assembled in tabular and 
graphical form. 


6.5.1.5.1 11 Node Network Cost Summary 
Exhibits 6.57, 6.58, 6.59, 6.60A, 6.60B, 6.60C 


General - Tables and graphs show the total costs by 
major equipment classifications for each study year and 
configuration. The graphs show the trend for FO cable 
costs to decrease while multiplex costs increase as the 
traffic load increases. Increasing efficiency in the 
use of the digital FO transmission systems as the 
traffic load increases is shown by the declining total 
cost per circuit. The graph convention shows the 48 
fiber FO cable models directly above the year 
designator, and the 96 fiber FO cable models are shown 
above the blank marker to the right of the year 
designator. 


Exhibit 6.57 e Cost Summary 


$000/mi $/ect-mi $/ect 


First Cost : 
High 445 50 287% 37 
Low 198 L7 96.70 

Annual Cost | 
High 262 24 138.78 


Low 89 ~10 58.17 


Exhibits 6.58, 6.59 - First Cost/Annual Cost 


Distributions 
First Cost Annual Cost 
Equipment Low High Low High 
FO Cable 11.1% 61.5% 7.4% 51.2% 
Electronics 7.0 21.4 7.4 27.4 
Structures ~4 | 3.1 ee 255 
M13 Multiplex 15.5 80.8 20.2 84.2 
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Exhibits 6.60A, 6.60B, 6.60C - Total Cost Breakdown 


The graphs show that total multiplex cost dominates 
from 1990 onward, as the traffic load increases and 
higher line-rate digital transmission systems are 
introduced. Similarly, the total cost per circuit 
declines, sharply between 1983 and 1990, and slowly 
after that time. 


6.5.1.5.2 15 Node Network Cost Summary 


Exhibits 6.61, 6.62, 6.63, 6.64A, 6.64B, 6.64C 


General - Tables and graphs show the total costs by 
major equipment classifications for each study year and 
configuration. The graphs show the trend for FO cable 
costs to decrease while multiplex costs increase as the 
traffic load increases. Increasing efficiency in the 
use of the digital FO transmission systems as the 
traffic load increases is shown by the declining total 
cost per circuit. The graph convention shows the 48 
fiber FO cable models directly above the year 
designator, and the 96 fiber FO cable models are shown 
above the blank marker to the right of the year 
designator. 


Exhibit 6.61 - Cost Summary 


$000/mi $/ect-mi $/cct 


First Cost 
High 3 297 58 331.66 
Low 137 -18 104.46 
Annual Cost 
High 169 sad 156.63 
Low 65 ci] 61.36 


Exhibits 6.62, 6.63 - First Cost/Annual Cost 


Distributions 
First Cost | Annual Cost 
Equipment Low High Low High 
FO Cable 17.2% 65.4% 11.7% 55.9% 
Electronics 5.9 19.1 7.0 25.0 
Structures 25 4.6 4 3.9 
M13 Multiplex 13. 74.8 Li<9 79.9 
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Exhibits 6.64A, 6.64B, 6.64C - Total Cost Breakdown 


The graphs show that total multiplex cost dominates 
from 1990 onward, as the traffic load increases and 
higher line-rate digital transmission systems are 
introduced. Similarly, the total cost per circuit 
declines, sharply between 1983 and 1990, and slowly 
after that time. 


6.5.1.5.3 17 Node Network Cost Summary 
Exhibits 6.65, 6.66, 6.67, 6.68A, 6.68B, 6.68C 


General - Tables and graphs show the total costs by 
major equipment classifications for each study year and 
configuration. The graphs show the trend for FO cable 
costs to decrease while multiplex costs increase as the 
traffic load increases. Increasing efficiency in the 
use of the digital FO transmission systems as the 
traffic load increases is shown by the declining total 
cost per circuit. The graph convention shows the 48 
fiber FO cable models directly above the year 
designator, and the 96 fiber FO cable models are shown 
above the blank marker to the right of the year 
designator. 


Exhibit 6.65 - Cost Summary 


$000/mi $/cct-mi $/cect 


First Cost 
High 314 58 302.53 
Low 142 ~ 20 102.90 
Annual Cost 
High 180 ~28 143.84 
Low 68 12 60.54 


Exhibits 6.66, 6.67 - First Cost/Annual Cost 


Distributions 
First Cost Annual Cost 
Equipment Low High Low High 
FO Cable 16.13% 63.9% 11.0% 54.2% 
Electronics 5.8 19.1 6.8 24.8 
Structures 5 4.7 4 3.9 
M13 Multiplex 14.8 ' 76.0 19.5 81.0 
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Exhibits 6.68A, 6.68B, 6.68C - Total Cost Breakdown 


The graphs show that total multiplex cost dominates 
from 1990 onward, as the traffic load increases and 
higher line-rate digital transmission systems are 
introduced. Similarly, the total cost per circuit 
declines, sharply between 1983 and 1990, and slowly 
after that time. 


6.5.1.5.4 23 Node Network Cost Summary 


Exhibits 6.69, 6.70, 6.71, 6.72A, 6.72B, 6.72C 


General - Tables and graphs show the total costs by 
major equipment classifications for each study year and 
configuration. The graphs show the trend for FO cable 
costs to decrease while multiplex costs increase as the 
traffic load increases. Increasing efficiency in the 
use of the digital FO transmission systems as the 
traffic load increases is shown by the declining total 
cost per circuit. The graph convention shows the 48 
fiber FO cable models directly above the year 
designator, and the 96 fiber FO cable models are shown 
above the blank marker to the right of the year 
designator. 


Exhibit 6.69 = Cost Summary 


$000/mi $/cect-mi $/ect 


First Cost 
High 387 -61 245.75 
Low 151 ~24 97.76 
Annual Cost 
High 226 ~29 118.67 
Low 73 ~14 58.40 
Exhibits 6.70, 6.71 - First Cost/Annual Cost 
Distributions 
First Cost Annual Cost 
Equipment Low High Low High 
FO Cable 12.9% 60.8% 8.7% 50.7% 
Electronics 5.6 18.8 6.3 24.1 
Structures 4 4.5 3 321 
M13 Multiplex i18. 79.9 23.6 83.9 
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Exhibits 6.72A, 6.72B, 6.72C - Total C..st Breakdown 


The graphs show that total multiplex cost dominates 
from 1990 onward, as the traffic load increases and 
higher line-rate digital transmission systems are 
introduced. Similarly, the total cost per circuit 
declines, sharply between 1983 and 1990, and slowly 
after that time. 


6.5.2 LATA Access Network Study 


The LATA access network segments for each prototype network 
have been studied separately. 


6.5.2.1 11 Node Network 
Exhibits 6.73 through 6.80A 


Overall Results - FO cable costs dominate where average 
distances between LATA POPs and the node are relatively 
long and the traffic load is relative), low. Multiplex 


costs dominate in nodes having shorter average length 
POP-to-node links and in those carrying the heaviest 
traffic loads. Multiplex cost domination becomes more e 
pronounced as the system traffic load increases. The 
annual charge percentage is higher for multiplex than 
for FO cable, thus multiplex annual costs rise faster 
than FO cable annual costs as the system traffic load 
increases. The "High/Low Ratio" compares the highest 
cost link and the lowest cost link; a low ratio 
indicates a more evenly balanced investment among the 
links. The "Major Cost Element" columns indicate the 
number of cities in which either cable or multiplex 
costs predominate. 


Ratio Major Cost Element 
- (Number of Cities) 
Exhibit High Low High/Low FO Cable M13 Mux 
6.73 (1983 Traffic) 
First Cost Chicago Phoenix 15.41 6 5 
Annual Cost Chicago Phoenix 14.22 5 6 
6.74 (1985 Traffic) 
First Cost Chicago Phoenix 14.84 5 6 
Annual Cost Chicago Phoenix 13.70 4 7 
6.75 (1990 Traffic) 
First Cost Chicago Phoenix 132 51 P 9 
Annual Cost Chicago Phoenix 12.62 iE 10 


204 














Ratio Major Cost Element 
(Number of Cities) 

Exhibit High Low High/Low FO Cable M13 Mux 
6.76 (1995 Traffic) 
First Cost Chicago Phoenix 12.64 0 11 
Annual Cost Chicago Phoenix 11.94 0 a i 
6.77 (1995 Traffic + 30%) 
First Cost Chicago Phoenix 12532 0 11 
Annual Cost Chicago Phoenix pi Fay a 0 11 
6.78 (1995 Traffic - 30%) 
First Cost Chicago Phoenix 13.09 1 10 
Annual Cost Chicago Phoenix 12.29 0 11 
6.79 (2000 Traffic) 7 
First Cost Chicago Phoenix 11.53 0 11 
Annual Cost Chicago Phoenix Li.17 0 11 


Exhibit 6.80, 6.80A 


Chicago is the highest cost LATA access network, as a 
result of serving a large area (long average link 
length) which generates a large traffic load. Phoenix 
is the lowest cost LATA access network, and is 
characterized by a smaller service area generating a 
relatively low traffic load. Total costs (first cost 
and/or annual costs) of the 11 node LATA access network 
increase as the traffic load increases; the total cost 
per circuit declines as the traffic load increases. 


6.5.2.2 15 Node Network 


Exhibits 6.81, 6.81A 


Chicago is the highest cost LATA access network, as a 
result of serving a large area (long average link 
length) which generates a large traffic load. Phoenix 
is the lowest cost LATA access network, and is 
characterized by a smaller service area generating a 
relatively low traffic load. Total costs (first cost 
and/or annual costs) of the 15-node LATA access network 
increase as the traffic load increases; the total cost 
per circuit declines as the traffic load increases. A 
detailed analysis of the 15 Node LATA access network 
equipment costs is not included. Results similar to 
those shown for the 11 Node and 17 Node LATA access 
networks concerning the dominance of multiplex 
equipment cost were realized in the study. 
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6.5.2.3 17 Node Network 


Exhibits 6.82 through 6.89A 


Overall Results - FO cable costs dominate where average 
distances between LATA POPs and the node are relatively 
long and the traffic load is relatively low. Multiplex 
costs dominate in nodes having shorter average length 
POP-to-node links and in those carrying the heaviest 
traffic loads. Multiplex cost domination becomes more 
pronounced as the system traffic load increases. The 
annual charge percentage is higher for multiplex than 
for FO cable, thus multiplex annual costs rise faster 
than FO cable annual costs as the system traffic load 
increases. The "High/Low Ratio" compares the highest 
cost link and the lowest cost link; a low ratio 
indicates a more evenly balanced investment among the 
links. The "Major Cost Element" columns indicate the 
number of cities in which either cable or multiplex 
costs predominate. 


Ratio Major Cost Element 


(Number of Cities) 


Exhibit High Low High/Low FO Cable M13 Mux 

6.82 (1983 Traffic) 

First Cost Atlanta Phila 4.20 6 11 
Annual Cost Atlanta Seattle 3.73 3 14 
6.83 (1985 Traffic) 

First Cost Atlanta Phila 3.90 3 14 
Annual Cost Atlanta Seattle 3.70 2 15 
6.84 (1990 Traffic) 

First Cost Atlanta Seattle 3.67 1 16 
Annual Cost Atlanta Seattle 3.58 0 17 
6.85 (1995 Traffic) 

First Cost Atlanta Seattle 3.55 0 17 
Annual Cost Atlanta El Paso 3.60 0 17 
6.86 (1995 Traffic + 30%) 

First Cost Atlanta El Paso 3.59 0 17] 
Annual Cost Atlanta El Paso 3.67 0 17 
6.87 (1995 Traffic - 30%) 

First Cost Atlanta Seattle 3.63 0 17 
Annual Cost Atlanta El Paso 3.61 Q 17 
6.88 (2000 Traffic) 

First Cost Atlanta El Paso 3.60 0 A 
Annual Cost Atlanta El Paso 3.67 0 17 
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Exhibit 6.89, 6.89A 


Atlanta is the highest cost LATA access network, as a 
result of serving a large area (long average link 
length) which generates a large traffic load. The 
lowest cost LATA access network varies. With a low 
overall traffic load, Philadelphia shows the lowest 
first cost because of short average distance between 
the POPs and the serving node. At the same time, 
Seattle shows a lower annual cost because of a 
preponderance of FO cable cost over multiplex cost, 
with FO cable having a lower annual cost as a 
percentage of first cost than multiplex. As the 
overall traffic load increases, the increasing cost of 
multiplex changes the lowest cost LATA access network 
to Seattle and finally to El Paso, both of which are 
characterized by smaller service areas generating 
relatively low traffic loads. Total costs (first cost 
and/or annual costs) of the 17 Node LATA access network 
increase as the traffic load increases; the total cost 
per circuit declines as the traffic load increases. 


6.5.2.4 23 Node Network 


Exhibits 6.90, 6.90A 


Atlanta is the highest cost LATA access network, as a 
result of serving a large area (long average link 
length) which generates a large traffic load. 
Pittsburgh is the lowest cost LATA access network, and 
is characterized by a smaller service area generating a 
relatively low traffic load. Total costs (first cost 
and/or annual costs) of the 23-node LATA access network 
increase as the traffic load increases; the total cost 
per circuit declines as the traffic load increases. A 
detailed analysis of the 23-node LATA access network 
equipment costs is not included. Results similar to 
those shown for the lli-node and 17-node LATA access 
networks concerning the dominance of multiplex 
equipment cost were realized in the study. 
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6.5.3 Combined Inter-Nodal and LATA Access Network Study 


Complete results of the Inter-Nodal and LATA access network 
segments for each prototype network have been obtained by 
combining the results of the individual network segment studies. 

6.5.3.1 11 Node Network 

Exhibits 6.91, 6.91A, 6.91B 

Exhibit 6.91 - Combined Cost Summary 


$000/mi $/coct-mi $/ect 
Total First Cost 


High 204 ~026 494.96 

Low 75 .012 230.76 
Total Annual Cost 

High 119 .013 243.79 

Low 37 -007 134.89 


6.91A, 6.91B - The graphs show that the first cost per 
circuit and the revenue requirements per circuit 
decline as the overall traffic load increases. The 
decline is abrupt between 1985 and 1990, and is 
relatively small after that time. The ratio of LATA 
access network to inter-nodal network costs and revenue 
requirements per circuit ranges from approximately 2.6 
: at low traffic loads to 4.3 to 1 at high traffic 
oads. 


Exhibits 6.92 through 6.98A 


These exhibits show the number of configurations (based 
on speed and fiber count) in which either cable or 
multiplex are the predominant cost. Only one 
configuration is shown in Exhibit 6.92 because only 405 
Mbps transmission and 48-fiber cable were used. 


Major Cost Element 


Exhibit FO Cable M13 Mux 

6.92 (1983 Traffic) 

First Cost uf 0 

Revenue Requirements 1 0 

6.93 (1985 Traffic) 

First Cost 4 0 

Revenue Requirements 3 1 

6.94 (1990 Traffic) 

First Cost 0 4 

Revenue Requirements 0 4 
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Major Cost Element 


Exhibit FO Cable M13 Mux 
6.95 (1995 Traffic) 

First Cost 0 4 
Revenue Requirements 0 4 


6.96 (1995 Traffic + 30%) 


First Cost 0 4 
Revenue Requirements 0 4 
6.97 (1995 Traffic - 30%) 

First Cost 0 4 
Revenue Requirements 0 4 
6.98 (2000 Traffic) 

First Cost 0 4 
Revenue Requirements 0 4 


Exhibits 6.99, 6.99A - Revenue Requirements Summary 
$000/mi $/ect-mi $/ect $/minute 


- High 127 .014 263.59 .008 
Low 40 .007 144.12 .004 


The total cost and the revenue requirements increase 
with the overall traffic load. The revenue 
requirements per circuit decreases abruptly between 
1985 and 1990, while the decline is relatively small 
thereafter. The revenue requirement per circuit ranges 
from $.004 to $.008 per minute. 
6.5.3.2 15 Node Network 

Exhibits 6.100, 6.100A, 6.100B 
Exhibit 6.100 - Combined Cost Summary 

$000/mi $/ccot-mi $/cct 


Total First Cost 


High 219 ~030 469.77 
Low 77 -014 223.52 
Total Annual Cost 
High 127 ~015 232.42 
Low 38 .008 131.09 
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6.100A, 6.100B - The graphs show that the first cost 
per circuit and the revenue requirements per circuit 
decline as the overall traffic load increases. The 
decline is abrupt between 1985 and 1990, and is 
relatively small after that time. The ratio of LATA 
access network to inter-nodal network costs and revenue 
requirements per circuit ranges from approximately 2.1 
to 1 at low traffic loads to 3.9 to 1 at high traffic 
loads. 


Exhibits 6.101, 6.101A - Revenue Requirements Summary 


$000/mi $/cct-mi $/cct $/minute 


High ' 136 -016 251.22 -008 
Low 4l -009 140.03 .004 


The total cost and the revenue requirements increase 
with the overall traffic load. The revenue 
requirements per circuit decreases abruptly between 
1985 and 1990, while the decline is relatively small 
thereafter. The revenue requirement per circuit ranges 
from $.004 to $.008 per minute. 


6.5.3.3 17 Node Network 


Exhibits 6.102, 6.102A, 6.102B 


Exhibit 6.102 - Combined Cost Summary 


$000/mi $/eoct-mi g$/cect 
Total First Cost 


High 248 ~033 424.55 

Low 84 -016 212.36 
Total Annual Cost 

High 145 -016 212.37 

Low 42 -010 125.42 


Exhibits 6.102A, 6.102B - The graphs show that the 
first cost per circuit and the revenue requirements per 
circuit decline as the overall traffic load increases. 
The decline is abrupt between 1985 and 1990, and is 
relatively small after that time. The ratio of LATA 
access network to inter-nodal network costs and revenue 
requirements per circuit ranges from approximately 2 to 
1 at low traffic loads to 3.5 to 1 at high traffic 
loads. 
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Exhibits 6.103 through 6.109A 


These exhibits show the number of configurations (based 
on speed and fiber count) in which either cable or 
multiplex are the predominant cost. Only one 
configuration is shown in Exhibit 6.103 because only 
405 Mbps transmission and 48-fiber cable were used. 


Major Cost Element 
Exhibit FO Cable M13 Mux 


6.103 (1983 Traffic) 


First Cost 1 0 
Revenue Requirements 1 0 
6.104 (1985 Traffic) 

First Cost 4 0 
Revenue Requirements 4 0 
6.105 (1990 Traffic) 

eFirst Cost 0 4 
Revenue Requirements 0 4 
6.106 (1995 Traffic) 

First Cost 0 4 
Revenue Requirements 0 4 


6.107 (1995 Traffic + 30%) 
First Cost 0) 4 
Revenue Requirements 0 4 


6.108 (1995 Traffic - 30%) 
First Cost 0 4 
Revenue Requirements 0) 4 


6.109 (2000 Traffic) 


First Cost 0 4 
Revenue Requirements 0 4 


Exhibits 6.110, 6.110A - Revenue Requirements Summary 


$000/mi $/ect-mi $/oect $/minute 
High 155 .018 229.35 007 
Low 45 -010 133.91 004 
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The total cost and the revenue requirements increase 
with the overall traffic load. The revenue 
requirements per circuit decreases abruptly between 
1985 and 1990, while the decline is relatively small 
thereafter. The revenue requirement per circuit ranges 
from $.004 to $.007 per minute. 


6.5.3.4 23 Node Network 
Exhibits 6.111, 6.111A, 6.111B 


6.111 - Combined Cost Summary 


$000/mi $/cct-mi $/ect 











Total First Cost 


High 277 .039 357.82 

Low 88 -020 189.59 
Total Annual Cost 

High 164 -020 180.91 

Low 45 .012 112.81 


6.111A, 6.111B - The graphs show that the first cost 
per circuit and the revenue requirements per circuit 
decline as the overall traffic load increases. The 
decline is abrupt between 1985 and 1990, and is 
relatively small after that time. The ratio of LATA 
access network to inter-nodal network costs and revenue 
requirements per circuit ranges from approximately 2.4 
to 1 at low traffic loads to 3.6 to 1 at high traffic 
loads. 


Exhibits 6.112, 6.112A - Revenue Requirements Summary 


$000/mi $/cect-m1L $/ect ¢$/minute 
High 175 021 195.22 -007 
Low 48 .013 120.40 -004 


The total cost and the revenue requirements increase 
with the overall traffic load. The revenue 
requirements per circuit decreases abruptly between 
1985 and 1990, while the decline is relatively small 
thereafter. The revenue requirement per circuit ranges 
from $.004 to $.007 per minute. 
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6.5.4 Network Comparisons 


Each of the prototype networks is compared with the others 
on the basis of first cost and revenue requirements per circuit. 
This provides a means of normalizing the costs for comparison 
purposes, since each prototype network has a different traffic 
capacity. Exhibits 6.113 and 6.114 show the relationship 
graphically, with the result that the 23-node network appears to 
be the most cost-effective design and the ll-node network is the 
least cost-effective design. 


When the node networks and the LATA networks are compared 
separately, without multiplex costs being included, as shown in 
Exhibits 6.135A, 6.135B, 6.136A, and 6.136B, the 11l-node network 
becomes the lowest cost node network as the traffic load 
increases and the 17-node network becomes the lowest cost LATA 
network as the traffic load increases. This result suggests that 
there is room for system design optimization. 


6.5.5 Sensitivity Considerations 


A number of assumptions have been made in preparing the 
financial models for the various prototype networks, as described 
in Section 6.1. In addition to the traffic load forecast and the 
assumptions concerning initial fill, financial estimates have 
been made involving return on investment, debt ratio, and 
equipment depreciation lives. Also, a number of technological 
advances have been forecasted and used in appropriate years. 
Further, the results of the financial model calculations using 
the previously mentioned assumptions have shown that multiplex 
costs tend to swamp all other costs as the overall traffic load 
increases. 


Further analysis of the tinancial models has been performed 
aS a means of determining the changes that could occur if some of 
the assumptions are incorrect, or if some of the comparisons are 
misleading. Financial model variations studied include 
elimination of multiplex costs, restricting system design to 
1980's technology, and using the financial structure of a 
regulated communications common carrier. 


6.5.5.1 No Multiplex 
Exhibits 6.115, 6.115A - 11 Node Network Revenue 


Requirements 
$000/mi $/oct-mi $/fect $/minute 
High 27 .008 163.67 -005 
Low 18 .001 24.83 -001 


213 





The total cost and the revenue requirements vary 
unevenly with the overall traffic load, starting high 
in 1983, peaking in 1985, falling off for the 1990 and 
1995 traffic loads, and increasing slightly for the 
1995 + 30% and 2000 traffic loads. The variation in 
first cost and revenue requirements is relatively 
small, with a RR high/low ratio of 1.49. The revenue 
requirements per circuit decreases abruptly between 
1985 and 1990, while the decline is relatively small 
thereafter. The revenue requirement per circuit ranges 
from $.001 to $.005 per minute. 


Exhibits 6.116, 6.116A - 15 Node Network Revenue 


Requirements 
$000/mi $/cct-mi $/ect $/minute 
High 29 -010 153.08 .005 
Low 18 .001 23.03 -001 


The total cost and the revenue requirements vary 
unevenly with the overall traffic load, starting high 
in 1983, peaking in 1985, falling off for the 1990 and 
1995 traffic loads, and increasing slightly for the 
1995 + 30% and 2000 traffic loads. The variation in 
first cost and revenue requirements is relatively 
small, with a RR high/low ratio of 1.57. The revenue 
requirements per circuit decreases abruptly between 
1985 and 1990, while the decline is relatively small 
thereafter. The revenue requirement per circuit ranges 
from $.001 to $.005 per minute. 


Exhibits 6.117, 6.117A - 17 Node Network Revenue 


Requirements 
$000/mi $/coct-mi $/oct $/minute 
High 30 .010 134.25 .004 
Low 19 .002 19.94 .001 


The total cost and the revenue requirements vary 
unevenly with the overall traffic load, starting high 
in 1983, peaking in 1985, falling off for the 1990 and 
1995 traffic loads, and increasing slightly for the 
1995 + 30% and 2000 traffic loads. The variation in 
first cost and revenue requirements is relatively 
small, with a RR high/low ratio of 1.60. The revenue 
requirements per circuit decreases abruptly between 
1985 and 1990, while the decline is relatively small 
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thereafter. The revenue requirement per circuit ranges 
from $.001 to $.004 per minute. 


Exhibits 6.118, 6.118A - 23 Node Network Revenue 


Requirements 
$000/mi $/cct-mi $/oct $/minute 
High 32 .012 112.01 .004 
Low 21 002 18.68 ~-001 


The total cost and the revenue requirements vary 
unevenly with the overall traffic load, starting high 
in 1983, peaking in 1985, falling off for the 1990 and 
1995 traffic loads, and increasing slightly for the 
1995 + 30% and 2000 traffic loads. The variation in 
first cost and revenue requirements is relatively 
small, with a RR high/low ratio of 1.54. The revenue 
requirements per circuit decreases abruptly between 
1985 and 1990, while the decline is relatively small 
thereafter. The revenue requirement per circuit ranges 
from $.001 to $.004 per minute. 


6.5.5.2 1980s' Technology 
Exhibits 6.119, 6.119A - 11 Node Network Revenue 


Requirements 
$000/mi $/cct-mi $/act $/minute 
High 162 -014 263.59 .008 
Low 40 -010 184.36 005 


The total cost and the revenue requirements increase 
directly with the overall traffic load. The RR 
high/low ratio is 4.06. The revenue requirements per 
circuit decreases between 1985 and 1990, with the 
subsequent decline being relatively small. The revenue 
requirement per circuit ranges from $.005 to $.008 per 
minute. 


Exhibits 6.120, 6.120A - 15 Node Network Revenue 


Requirements 
$000/mi $/ect-mi $/cct $/minute 
High 171 -016 251.22 .008 
Low Al .012 178.26 .005 
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The total cost and the revenue requirements increase 
directly with the overall traffic load. The RR 
high/low ratio is 4.12. The revenue requirements per 
circuit decreases between 1985 and 1990, with the 
subsequent decline being relatively small. The 
revenue requirement per circuit ranges from $.005 to 
$.008 per minute. 


Exhibits 6.121, 6.121A - 17 Node Network Revenue 


Requirements 
$000/mi $/cct-mi $/ect $/minute 
High 192 -018 229.35 .007 
Low 45 .013 168.05 -005 


The total cost and the revenue requirements increase 
directly with the overall traffic load. The RR 
high/low ratio is 4.25. The revenue requirements per 
circuit decreases between 1985 and 1990, with the 
subsequent decline being relatively small. The 
revenue requirement per circuit ranges from $.005 to 
$.007 per minute. 


Exhibits 6.122, 6.122A - 23 Node Network Revenue 


Requirements 
$000/mi $/ect-mi $/coct $/minute 
High 210 ~021 195.22 ~007 
Low 48 -016 146.96 .005 


The total cost and the revenue requirements increase 
directly with the overall traffic load. The RR 
high/low ratio is 4.35. The revenue requirements per 
circuit decreases between 1985 and 1990, with the 
subsequent decline being relatively small. The 
revenue requirement per circuit ranges from $.005 to 
$.007 per minute. 


6.5.5.3 Regulated Rate Structure 
Exhibits 6.123, 6.123A - 11 Node Network Revenue 


Requirements 
$000/mi $/ect-mi $/oct $/minute 
High 93 ~011 206.32 -006 
Low 31 .005 104.65 .003 
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The total cost and the revenue requirements increase 
directly with the overall traffic load. The RR 
high/low ratio is 2.97. The revenue requirements per 
circuit decreases between 1985 and 1990, with the 
subsequent decline being relatively small. The 
revenue requirement per circuit ranges from $.003 to 
$.006 per minute. 


Exhibits 6.124, 6.124A - 15 Node Network Revenue 


Requirements 
$000/mi $/cct-mi $/cct $/minute 
High 100 .013 199.51 -006 
Low 33 -007 102.57 -003 


The total cost and the revenue requirements increase 
directly with the overall traffic load. The RR 
high/low ratio is 3.04. The revenue requirements per 
circuit decreases between 1985 and 1990, with the 
subsequent decline being relatively small. The 
revenue requirement per circuit ranges from $.003 to 
$.006 per minute. 


Exhibits 6.125, 6.125A - 17 Node Network Revenue 


Requirements 
$000/mi $/cct-mi $/coct $/minute 
High 115 .014 182.97 -006 
Low 36 .008 98.70 .003 


The total cost and the revenue requirements increase 
directly with the overall traffic load. The RR 
high/low ratio is 3.20. The revenue requirements per 
circuit decreases between 1985 and 1990, with the 
subsequent decline being relatively small. The 
revenue requirement per circuit ranges from $.003 to 
$.006 per minute. 


Exhibits 6.126, 6.126A - 23 Node Network Revenue 


Requirements 
$000/mi $/coct-mi $/ect $/minute 
High 132 -017 156.81 -006 
Low 39 -010 90.81 ~003 


ZL7 


The total cost and the revenue requirements increase 
directly with the overall traffic load. The RR 
high/low ratio is 3.42. The revenue requirements per 
circuit decreases between 1985 and 1990, with the 
subsequent decline being relatively small. The 
revenue requirement per circuit ranges from $.003 to 
$.006 per minute. 


6.5.5.4 Network Assumption Comparisons 


The relative effect of the various assumptions used in 
evaluating the financial models of the prototype networks are 


shown graphically in comparison with the "normal" results 
obtained using the assumptions given in Section 6.1. Also, the 
different network configurations are compared graphically with 
one another under the conditions of the three sensitivity 
scenarios. 


-Exhibits 6.127 through 6.134 


In terms of first cost per circuit, 1980's Technology 
is the costliest, Normal and Regulated are the same and 
rank second in cost, and No Multiplex is the least 
costly. For revenue requirements per circuit, 1980's 
Technology is highest, Normal is second, Regulated is 
third, and No Multiplex is the least costly. This 
result applies to each of the four network 
configurations. 


Exhibits 6.135, 6.135A, 6.135B, 6.136, 6.136A, 6.136B 


For the sensitivity scenario that eliminates multiplex 
costs, it can be seen from Exhibits 6.135 and 6.136 
that the ll-node Combined Network is most costly, the 
15-node Combined Network is second, the 17-node 
Combined Network is third, and the 23-node Combined 
Network is least costly both with regard to first cost 
per circuit and revenue requirements per circuit. 
Because the strong to dominating effect of multiplex 
costs has been removed in this scenario, the node 
networks are compared separately in Exhibits 6.135A and 
6.136A and the LATA networks are compared separately in 
Exhibits 6.135B and 6.136B. 
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Cost Rank (high to low) 
11 Node 15 Node 17 Node 23 Node 


Node Networks 
6.135A (24£/48£ FO Ca) 
First Cost/Revenue Requirements per Circuit 


1983 3 1 2 4 
1985 3 1 2 4 
3 1 2 4 
1990 3 1 2 4 
3 1 2 4 
1995=-30% 3 1 2 4 
4 1 2 3 
1995 3 1 2 4 
4 1 2 3 
1995+30% 3 1 2 4 
4 1 2 3 
2000 3 1 2 4 
4 1 2 3 
6.136A (24£/96£ FO Ca) 
First Cost/Revenue Requirements per Circuit 
1985 3 2 4 
3 1 2 4 
1990 3 1 2 4 
: 4 J: 2 3 
1995-30% 4 1 2 3 
4 1 2 3 
1995 4 1 2 3 
4 a 2 3 
1995+30% 3 1 2 4 
4 1 2 3 
2000 4 1 2 3 
4 1 2 3 
LATA Networks 
6.135B (24£/48£ FO Ca) 
First Cost/Revenue Requirements per Circuit 
1983 1 2 3 4 
1985 1 2 3 4 
1 2 3 4 
1990 1 2 3 4 
1 2 3 4 
1995-30% 1 2 3/4 4/3 
1 2 3/4 4/3 
1995 1 2 4 3 
1 2 4 3 
1995+30% 1 2 4 3 
au 2 4 3 
2000 d: 2 4 3 
a 2 4 3 
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Cost Rank (high to low) 
11 Node 15 Node 17 Node 23 Node 


6.136B (24£/96£ FO Ca) 
First Cost/Revenue Requirements per Circuit 


1985 1 2 3 4 
1 2 3 4 
1990 L 2 3 4 
1 2 3 4 
1995-30% 1 2 3/4 4/3 
1 2 3/4 4/3 
1995 1 2 4 3 
1 2 4 3 
1995+30% 1 2 4 c 
1 2 4 3 
2000 1 2 4 3 
1 2 4 3 


When the networks are compared separately, the lowest 
cost node network starts as the 23-node network but 
changes to the 1l-node network as the traffic load 
increases, with the 15-node network ranking first in 
cost and the 17-node network ranking second throughout. 
The lowest cost LATA network starts as the 23-node 
network but changes to the 17-node network as the 
traffic load increases, with the ll-node network 
ranking first in cost and the 15-node network ranking 
second throughout. 


Exhibits 6.137 through 6.140 


For the remaining two sensitivity scenarios, 1980's 
Technology and Regulated, the ll-node network is most 
costly, the 15-node network is second, the 17-node 
network is third, and the 23-node network is least 
costly both with regard to first cost per circuit and 
revenue requirements per circuit. 
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EXHIBIT 6.1 A: 


-11 NODE ROUTING MATRIX 


Total Traffic = 2,530,758 Erlangs 
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EXHIBIT 6.43 A: 23 NODE ROUTING MATRIX 
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EXHIBIT 6.57: 11 NODE NETWORK - COST SUMMARY 


YEAR 1983 1985 1990 =1999-30% 1995 19935+30% 2000 

Tr Factor 0675 - 684 1.14 1.3685 1.935 2.5415 3.2775 
Mi Factor 1.19 

Init Fill 8 

48¢ FO CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7gbps 1.7gbps 4.05 gbps 
FC ($000) 1373060 1773472 1663471 14608794 2190926 2814760 3148993 
$000/mi 213 243 227 220 300 383 430 
$/ect-ni 50 «47 «25 eal 20 220 ® 17 
$/ect 287.37 269.11 131.28 121.88 116.18 114.82 99.61 
AC ($000) 759649 866629 898593 906788 1251447 1613237 1873780 
$000/mi 104 118 123 124 171 zai 206 
$/ccet-mi 024 02S 014 012 012 211 «10 
$/ect 138.78 131.33 81.72. 68.70 66.36 65.81 59.27 
484 FO CA 365 mops 1.7 gbps4.05 gbps4.05 gbps4.05 gbos 8.1 gbps 
FC ($000) 1566397 1445271 13513826 2005121 28243985 30586944 
$000/mi 214 198 207 274 345 418 
$/ect—mi 41 o2e 20 .18 18 017 
$/ect 237.42 131.44 114.68 106.33 102.98 96.70 
AC ($000) 772048 811710 870034 1178194 14978398 1838827 
$000/mi 106 111 119 161 205 z2ut 
$/cct-mi 20 o13 oil eil e11, ~10 
$/cct 117.92 73.82 65.91 62.48 61.09 58.17 
96¢ FO CA 405 mbps 810 mbps 1.7 gbps 1.7gbps 1.7gbps 4.05 gbps 
FC ($000) 1874342 1690397 17035789 2249753 2881267 3245987 
$000/mi | 206 231 235 308 394 444 
$/ect-mi 49 »2/ wy 21 «20 18 
$/cet 284.09 iS3.73 129.23 119.30 117.53 102.48 
AC ($000) 906490 909449 943892 1273144 1640080 1912854 
$000/mi 124 124 129 174 224 261 
$/cect-mi ~24 214 012 212 -12 10 
$/ect 137.40 82.71 71.66 67.62 66.90 60.51 
964 FO CA 565 mbps 1.7 gbps4.05 gbps4.05 gbps4.08 gbps 8.1 gbps 
FC ($000) 1642084 1586672 1712635 2203930 2695067 3255752 
$000/mi 224 217 234 301 368 445 
$/ccet-mi 243 40) s 22 e 20 r) 19 . 18 
$/ect 248.89 144.29 129.74 1146.87 109.94 102.99 
AC ($000) 802562 868718 930187 12358346 1566407 1918979 
$000/mi 110 119 130 172 214 242 
$/ccet~-mi oa 14 212 ize wll oil 
$/ect 121.64 79.00 71.99 66.73 43.90 60.70 
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EXHIBIT 6.58 


FIRST COST DISTRIBUTION - 11 NODE NETWORE 


ti Node Network Miz Mux Electronics Structures FO Cable 
1982 Traffic 
405mbps FO System (48) 15.5 % 70.1 % Zi iY 61.3 % 


1985 Traffic 


405mbps FQ System (48f) 16.6 2is4 Zeal 39.3 
S45mbps FO System (48F) 18.8 21.35 Sel 56.8 
40Smbps FO System (96F) 153.7 20.2 2eG 61.5 
S45mbps FO System (96F) 17.9 20.4 Za »8.8 
1990 Traffic 
SiOmbps FO System (48F) 51.7 7.5 1.4 a7. 
1.7Gbps FO System (48f) Soo Hy 1.8 27.4 
81Omboes FO System (96F) 50.8 9.4 1.6 38.2 
1.7Gbps FO System (96Ff) 54.1 19.3 Le7 A 
199§ Traffic 
1.7Gbps FO System (48f) 67.3 Tet mes 24.35 
4.05Gbps FO System (48f) lowe 8.8 8 16.9 
1.7Gbps FO System (96f) 65.95 Tia a7 26.3 
4.05Gbps FO System (96f) 66.9 — 8.0 ae 24.4 
1995 Traffic + 70 % 
1.7Gbps FO System (48f) 68.0 7.8 6 2006 
4.0S5Gbps FO System (48f) 735.9 9.9 ~& 14.5 
1.7Gbes FO System (96f) 66.6 7.6 oa fon 
4.05Gbps FO System (96f) 71.9 8.4 ~& 29.4 
1995 Traffic - 20 7% 
1.7Gbps FO System (48f) 64.1 Tea 1.0 27.4 
4.05Gbps FO System (48) 68.2 8.4 15.0 22.4 
1.7Gbps FO System (96f) 60.5 Tei Pe Sly 2 
4.905Gbps FO System (96f) 60.2 Ted 7 =1.4 
2009 Traffic — 
1.7Gbn¢ FO System (48f) 78.4 Tie 4 14.0 
4.98Ghos FO System (48f) 89.8 res 4 11.1 
1.7G5pe FO System (96Ff) 76.9 Vet 4 16.4 
4.956bos FO System (946f) 75.8 Tee 4 16.5 
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EXHIBIT 6.59 


ANNUAL COST DISTRIBUTION - 11 NODE NETWORK 


11 Node Network 
1983 Traffic 

405mbps FO System (48¢) 
1985 Traffic 


403mbps FO System (48) 
s6ombps FO System (48f) 
405mbps FO System (96f) 
séumbps FO System (96f) 


1990 Traffic 


8i0Ombos FO System (48f) 
1.7Gbps FO System (48) 
8iOmbes FO System (96F) 
1.7Gbps FO System (964) 


1995 Traffic 


1.7Gbps FO System (48) 
4.03Gbps FO System (48) 
1.7Gbps FO System (96f) 
4.05Gbos FQ System (964) 


1995 Traffic + 30 % 


1.7Gbps FO System (48) 
4.95Gbps FO System (484) 
1.7Gbps FO System (96f) 
4.93Gbps FO System (96f) 


1995 Traffic - 30 % 


1.7Gbps FO System (48f) 
4.05Gbps FO System (48) 
1.76bps FO System (946f) 
4.05Gbps FO System (96f) 


2000 Traffic 


1.7Gbps FO System (48) 
4.05Ghos FO System (48) 


1.7Gbps FO System (96f) 
4.05Gbps FO System (94f) 
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11 NODE NETWORK 


EXHIBIT 6.60 A 


48f FQ CABLE 


TOTAL COST BREAKDOWN 
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11 NODE NETWORK 


EXHIBIT 6.60 B: 


96f FO CABLE 


TOTAL COST BREAKDOWN 
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EXHIBIT 6.61: 18 NODE NETWORK - COST SUMMARY 


YEAR 


Tr Factor 
Mi Factor 
Init Fill 


48f FO CA 


FC ($000) 
$000/mi 
$/cet-ni 
$/ect 


AC ($000) 
$000/mi 
$/cet~-mi 
$/ect 


48¢ FO CA 


FC ($000) 
$000/mi 
$/ect—mi 
$/cct 


AC ($000) 
$000/mi 
$/ect-mi 
$/ect 


96 FO CA 


FC ($000) 
$000/ mi 
$/ect-mi 
$/cet 


AC ($000) 
$000/mi 
$/cet-mi 
$/cct 


96¢ FQ CA 


FC ($000) 
$000/mi 
$/cct-mi 
$/ect 


AC ($000) 
$000/ mi 
$/ect-mi 
$/cct 


1867561 


1983 1985 
20675 
1.15 

8 


- 684 


403 mbps 405 mbps 


21357249 
141 163 
~~] 05S 

315.29 302.17 


888873 1033326 
67 78 
226 oZu 
150.06 144.74 


365 abps 


1907612 
144 

«47 
267.20 


921297 
70 

ae 
129.05 


4035 mbps 


2367824 
179 

58 
331.66 


1118222 
84 

027 
156.63 


563 mbps 


2059501 
155 

0) 
286.47 


982533 
74 

24 
137.62 


1990 


1.14 


810 moos 


19835782 
150 

029 
166.89 


10481335 
79 

e 15 
88.09 


19935-30% 


1.3685 


1.7 gdps 


1992586 
150 

24 
139.50 


1083221 
82 

13S 
735.84 


1995 


1.955 


1.7gbps 


2558398 
193 

022 
125.38 


1430262 
108 
~al2 
70.09 


1998+30% 


2.5415 





2900 


327735 


1.7gbps 4.05 gbps 


3201648 
242 
021 
120.49 


1806879 
136 

012 
68.19 


1.7 gbps4.05 gbps4.05 gbps4.05 gbps 


1815342 
137 
rs 
152.56 


981029 
74 
2 14 
82.45 


810 mops 


2205472 
166 

052 
185.55 


1136706 
86 

217 
95.53 


1906314 2441027 2966524 


144 
23 
133.46 


1051921 
79 

e1S 
73.64 


1.7 gbps 


2251015 
170 

02/7 
157.59 


1187409 
90 

714 
83.13 


184 
eal 
119.63 


1387314 
105 
212 

67.99 


1.7gdps 


2787267 
210 

24 
136.59 


1522533 
115 
01S 

74.61 


224 
219 
111.83 


1716274 
129 

211 
64.70 


$632044 
274 

219 
106.17 


2118711 
160 
eit 

61.95 


8.1 gbps 


S57SSS4 
270 
18 

104.46 


2099239 
156 
oil 

61.36 


1.7gbps 4.05 gbps 


3423586 
258 

222 
129.06 


1898356 
143 
~12 

71.56 


1.7 gbps4.05 gbps4.05 gbps4.08 gbps 


2133990 22665355 
161 171 

e Sl 28 
179.34 1938.68 
1109496 1197157 
a4 90 

216 015 
93.24 83.81 
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2801268 
211 

24 
137.28 


1532550 
116 

13 
735.10 


3523855 
251 
02a 

125.30 


1860336 
140 

12 
70.13 


3915400 
275 

» 20 
114,45 


2232949 
168 
oil 

65.27 


8.1 gbos 


3933775 
297 

2 20 
114.99 


2244475 
169 
aa 

65.61 





EXHIBIT 6.42 


FIRST COST DISTRIBUTION - 15 NODE NETWORK 


15 Node Network Miz Mux Electronics Structures FO Cable 
.1983 Traffic 
40S5mbos FO System (48f) 14.2 7% 18.4 % 4.6 7% 42.8 7% 


1985 Traffic 


40Smbps FO System (48f) 14.8 19.1 4.9 62.1 
SéSmbps FO System (48) 16.7 19.90 4.5 3539.8 
40Smbps FO System (96f) 13.5 17.4 Set 65.4 
S6Smbps FO System (96f) LSao 17.6 4.2 62.7 
1990 Traffic 
810Ombps FO System (48F) 46.8 8.8 2.4 42.0 
1.7Gbps FO System (48f) Siw 10.1 2.6 36,1 
81Ombos FO System. (94) 42.2 8.9 zl 47.7 
1.7Gbps FO System (96f) 42.6 8.4 fae 435.4 
1995 Traffic 
1.7Gbps FO System (48) 62.3 Tes Let 27a 
4.95Gbps FO System (48f) 65.3 8.4 i.l Zoek 
1.7Gbps FO System (96f) Sisa. « 6.7 1.90 35.1 
4.95Gbps FO System (96f) 06.9 Tes 1.9 34.8 
1995 Traffic + 30 7% 
1.7Gbps FO System (48f) 64.7 Tio 29 26.9 
4.05Gbps FO System (48f) 69.9 8.4 7 20.8 
1.7Gbps FO System (96) 60.5 7.9 8 a ef 
4.93Gbps FO System (96) 2.4 es) .8 29 od 
1998 Traffic - 70 % 
1.7Gbps FO System (48) 56.0 6.7 1.4 Sue? 
4.95Gbps FO System (48f) 58.4 7.8 1.4 3208 
1.7Gbps FO System (96f) 49.5 o.7 lee 43.2 
4.05Gbps FO System (96f) 49.2 5.4 1.2 42.9 
2000 Traffic 
1.7Gbps FO System (48f) 72.6 6.8 ~& 19.0 
4.05Gbps FO System (48) 74.8 7.4 6 i oe 
1.7Gbps FO System (96) 68.7 Gu:5 Bs 24.9 
0 6.8 a 24.7 


4.O8Gbps FO System (96Ff) 68. 


392 








EXHIBIT 6.63 


ANNUAL COST DISTRIBUTION - 15 NODE NETWORE. 


15 Node Network 
1983 Traffic 


405mbps FO System (48f) 


1985 Traffic 


40S5mbps FO System (48f) 
S6smbos FO System (48) 
40Smbps FO System (96f) 
Sé5mbps FO System (96f) 


1990 Traffic 


B8i0Ombps FO System (48f) 
1.7Gbps FO System (48f) 
810mbps FO System (96f) 
1.7Gbos FO System (96f) 


1995 Traffic 


1.7Gbps FO System (48f) 
4.05Gbps FO System (48f) 
1.7Gbps FO System (96) 
4.05Gbos FO System (96f) 


1995 Traffic + 30 7% 


1.7Gbps FO System (48f) 
4.956bps FO System (48f) 
1.7Gbps FO System (96f) 
4.95Gbps FO System (9é4f) 


1995 Traffic - 30 % 


1.7Gbps FO System (48) 
4.05Gbps FO System (48f) 
1.7Gbps FO System (96f) 
4.05Gbps FO System (94f) 


2000 Traffic 


1.7Gbos FO System ‘(48f) 
4.95Gbps FO System (48f) 
1.7Gbps FO System (96f) 
4.95Gbos FO System (9éf) 


M13 Mux Electronics 
18.7 % 24.2 7% 
19. 20.0 
2167 24.6 
17.9 Zoel 
29.4 23.1 
30.6 10.5 
59.0 11.7 
31.4 9.7 
52.6 19.3 
69.9 8.1 

Zel 9.3 
65.8 7x6 
65.3 8.4 
71.9 8.3 
73.8 9.1 
68.5 r i 4 
69.9 8.4 
64.7 Tat 
66.64 8.9 
39.9 7.9 
38.0 7.8 
Fi; gra | Tes 
79.9 8.0 
75.29 7.9 
74.7 7.4 
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48f FO CABLE 


TOTAL COST BREAKDOWN 
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15 NODE NETWORK 
TOTAL COST PER CIRCUIT 


EXHIBIT 6.64 C: 


SN 48 flber FO Cable 
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EXHIBIT 6.65: 17 NODE NETWORK - COST SUMMARY 


YEAR 


Tre Factor 
Mi Factor 
Init Fill 


1983 1985 
96735 
1.15 

.8 


- 684 


48# FO CA 403 mbps 4035 mbps 


FC ($000) 
$000 /mi 
$/cct—-mi 
$/ect 


AC ($000) 
$000/mi 
$/ect-mi 
$/ect 


48¢ FO CA 


FC ($000) 
$000/mi 
$/cct-mi 
$/ccet 


AC ($000) 
$000/ mi 
$/ect~mi 
$/cct 


96 FO CA 


FCO ($000) 
$000/ mi 
$/eet-mi 
$/ect 


AC ($000) 
$000/mi 
$/cct—mi 
$/cect 


964 FO CA 


FC ($000) 
$000/mi 
$/ect-mi 
$/cct 


AC ($000) 
$000/mi 
$/ect-mi 
$/ect 


1989669 


2278865 
142 162 
56 034 

293.65 279.08 


950712 1097392 
68 78 
027 2 26 
140.31 134.38 


545 mops 


2005936 
143 

47 
245.65 


976125 
70 

025 
119.53 


403 mbos 


2470621 
176 
- 58 
302.53 


1174701 
84 
» 28 
143.84 


565 mbps 


2172576 
15S 
owl 

266.03 


1043309 
74 

4a) 
127.78 


1990 


1.14 


810 mbps 


2170471 
13S 

Si 
159.46 


1154926 
82 

16 
84.85 


1995-30% 


1.3685 


1.7 gbps 


2135220 
iS2 

Zu 
130.48 


1179022 
84 

214 
72.16 


1995 


1.955 


1.7gbps 


2811564 
200 

02 
120.45 


1587174 
113 

213 
68.00 


1993+30% 


2.59415 





2000 


3.2775 


1.7gbps 4.05 gbps 


3578897 
255 

025 
117.94 


2031776 
145 

213 
66.96 


1.7 gbps4.05 gbps4.05 gbps4.05 gbps 


1975331 
141 
» 28 
145.13 


1078205 
77 

215 
79.22 


810 mops 


2562409 
168 

055 
173.57 


123523508 
88 

017 
90.54 


2116704 2719614 3333133 


151 
020 
129.55 


11735331 
84 

14 
71.98 


1.7 gops 


2481066 
177 

029 
151.85 


13198455 
94 

+16 
80.69 


194 
22 
116.51 


1553500 
111 

213 
66.55 


1. 7gops 


3102895 
221 

226 
132.93 


1704627 
122 
~14 

73.03 


238 
o21 
109.84 


1933629 
138 

212 
63.79 


4023012 
287 

° 20 
102.81 


2569016 
169 

s 12 

60. 54 


8.1 gbps 


4026489 
287 

«20 
102.90 


23574864 © 
149 
212 
60.49 


1.7gbps 4.05 gbps 


3720164 
. 265 
24 
122. 60 


2088729 
149 
oiS 

68.83 


1.7 gbps4.05 gbps4.05 gbps4.05 gbps 


2540166 
167 
03S 

171.93 


1225294 
87 

.17 
90.02 


2497908 
178 

129 
152.988 


1329019 
95 

16 
81.34 
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3100818 
221 

726 
132.84 


1707188 
122 

214 
73.14 


37023510 
264 

125 
122.01 


2084468 
149 

13 
68.49 


4387848 
313 

22 
112.13 


2516104 
179 
siz 

64.30 


8.1 gbps 


4407693 
314 

022 
112.64 


2528551 
180 

212 
64.62 


EXHIBIT 6.66 


FIRST COST DISTRIBUTION - 17 NODE NETWORK 


17 Node Network Miz Mux Electronics Structures FO Cable 


1982 Traffic 


mm HE HE a 





40Smbps FO System (48f) 15.1 % 18.2 % 4.7 % 62.0 % 
1985 Traffic f 
405mbps FO System (48) 16.0 19.0 4.1 60.9 
Sé5mbps FO System (48f) 18.2 19.1 4.6 58.1 z 
A405mbps FO System (96f) 14.8 17.6 3.7 63.9 
S45mbps FO System (96f) 16.7 17.7 4.3 61.3 
1990 Traffic ; 
810mbes FO System (48f) 49.0 8.4 Les 49.1 
1.7Gbps FO System (48) 5z.8 9.9 2.6 33.7 i 
810mbps FO System (96) 45.0 7.9 2.1 45.0 
1.7Gbps FO System (96f) 45.4 8.3 2.2 44.1 
1995 Traffic 7 
1.7Gbps FO System (48f) 64.9 Tia 5 ee 26.9 
4.05Gbps FO System (484) 67.1 7.9 1.1 22.9 i 
1.7Gbps FO System (96) 58.7 6.5 1.0 32.8 
4.05Gbps FO System (96) 38.7 7.9 1.0 JD<o 
1995 Traffic + 30 % 7 
1.7Gbps FO System (48) 66.2 7.2 .8 25.7 
4.05Gbps FO System (48f) 71.1 8.1 9 19.9 £ 
1.7Gbps FO System (96f) 63.8 6.9 .8 28.5 
4.05Gbps FO System (96) 64.1 7.3 .8 27.8 
1995 Traffic - 20 % 7 
1.7Gbps FO System (48f) 59.8 6.7 1.4 3.4 
4.05Gbps FO System (48f) 60.3 Tb 1.4 20.7 i 
1.7Gbps FO System (96f) 51.4 5.8 1.2 41.6 
4.05Gbps FO System (94) Si.1 6.4 1.2 41.3 
2000 Traffic i 
1.7Gbps FO System (48f) 76.0 6.8 b 16.4 
4.05Gbps FO System (48) 75.9 7.4 b 14.1 [ 
1.7Gbps FQ System (96) 59.7 6.5 Ae’ eed 
4.05Gbps FO System (96f) 69.4 b.7 S 27.4 
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EXHIBIT 6.67 


ANNUAL COST DISTRIBUTION - 17 NODE NETWORK 


17 Node Network Mi3 Mux Electronics Structures FO Cable 
1983 Traffic 
40S5mbps FO System (48) 20.0 7% 235.8 % a. ay nn aera A 


1985 Traffic 


40ambps FO System (48f) 20.8 24.8 3.4 51.0 
S65mbps FO System (48) 25.4 24.7 3.8 48.1 
40S5mbps FO System (96f) 19.5 Zoed Sek $4.2 
JéSmbps FO System (96f) 21.9 235.1 he oe Jieo 
1990 Traffic 
BlOmbps FO System (48f) 37.8 10.1 1.7 30.4 
1.7Gbps FO System (48f) 61.9 11.3 1.9 24.9 
810mbps FO System (96f) 04.2 9.3 1.6 34.7 
1.7Gbps FO System (96f) 34.5 10.0 1.6 32.9 
1995 Traffic 
1.7Gbps FO System (48f) 72.2 7.9 id 19.2 
4.905Gbps FO System (48) 73.6 8.7 8 16.9 
1.7Gbos FO System (96f) 67.1 7.4 ef 24.8 
4.95Gbos FO System (964) 67.1 129 oa 24.35 
1995 Traffic + 30 % 
1.7Gbps FO System (48) Tov2 7.9 Z-) 18.3 
4.05Gbps FO System (48) 76.8 8.8 6 13.8 
1.7Gbps FO System (96f) 71.2 tol 6 20.5 
4.03Gbps FO System (96f) 71.4 8.1 ar) 19.9 
1995 Traffic -— 30 % 
1.7Gbps FO System (48f) 67.9 737 1.9 22.4 
4.905Gbps FO System (48f) 68.1 8.6 1.9 Zee 
1.7Gbps FO System (96f) 60.8 6.8 9 ole 
4.05Gbps FO System (96f) 60.2 7.6 <9 ols 
2000 Traffic 
1.7Gbhbos FO System (48f) 8i.0 Lee 4 £1.23 
4.05Gbps FO System (48) 80.8 7.8 4 11.0 
1.76bps FO System (96f) 76.2 6.9 4 16.5 
4.035Gbps FO System (96f) 73.8 7.4 4 16.4 
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EXHIBIT 6. 
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17 NODE NETWORK 
TOTAL COST PER CIRCUIT 


EXHIBIT 6.68 C: 


48 fiber FO Cable 
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EXHIBIT 6.69: 23 NODE NETWORK - COST SUMMARY 

YEAR 1983 19835 1990 1993-30% 1995 1999+30% 2000 
Tr Factor » 5675 684 1.14 1.3685 1.935 2.5415 3.2775 
Mi Factor 1.13 
Init Fill 8 
48¢ FO CA405 mbps405 mbps810 mbpsi.7 gbps 1.7gbps 1.7gbps4.05 gbp - 


FC (8000) 2089693 2442229 24914691 2565748 3428650 4341812 5037374 





$000/mi 151 176 179 183 247 313 3635 
$/cct—-ni 20g a7 A+ 230 220 eal 24 
$/cet 256.03 228.87 140.10 120.18 112.42 109.51 968.82 
AC ($000) 1016492 1193723 1360951 1444620 1967251 2910236 2996597 — 
$000/mi 7S 86 98 104 142 181 216 
$/ect-ni wee .20 219 017 16 016 014 
$/ect 114.81 111.87 76.52 67.67 64.50 65.51 58.61 
48# FO CA 565 mbps1.7 gbps4.05 gbp4.05 gbp4.05 gbps8.1 gbps 
FC ($000) 2146315 2322062 2824426 3299168 4090070 49998803 
$000/mi 133 167 182 238 295 340 
$/ect-mi 250 2od 227 s 2/7 ® 25 »24 
$/ect 201.14 130.56 118.24 108.17 103.16 97.76 
AC ($000) 1062102 1294233 1432121 1918070 2411581 2988822 
$000/mi 77 93 103 138 174 21s 
$/ect-mi oad 18 017 016 13 14 
$/cct 99.53 72.77 67.08 62.89 40.82 58.40 
96¢ FO CA 405 mbps&S10 mbpsi.7 gbps 1.7gbps 1.7gbps4.05 gbp 
FC ($000) 2622379 2716726 2883154 34684703 4520562 $354781 
$000/mi 189 196 208 265 326 386 
$/cct—mi ~41 ARS = 0 5S 2 30 »20 226 
$/ect 245.75 152.76 133.05 120.81 114.01 104.73 
AC ($000) 1266353 1451677 1572587 2070462 2582302 31245463 
$000/mi 91 103 113 149 186 220 
$/cet—-mi 029 220 18 217 16 15 
$/ect 118.67 81.62 73.66 67.89 68.13 61.11 
96¢ FO CA 365 mbpsi.7 gbps4.05 gbp4.05 gbp4.05 gbps.1 gbps 
FC ($000) 2512093 2671800 2901718 3676461 44558746 5376096 
$000/mi 167 192 209 265 321 387 
$/cect~-mi « 5S Py 37 8 34 s 30 P 23 y 26 
$/cect 2146.67 130.21 133.92 120.54 112.38 105.14 
AC (000) 1128938 1433114 1584231 2070180 2559060 3137933 
$000/mi 81 103 114 149 184 226 
$/ect—-mi 226 «20 -18 17 ~16 215 
$/ect 105.80 80.69 74.20 67.88 64.84 61.37 
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EXHIBIT 6.70 


FIRST COST DISTRIBUTION - 22 NODE NETWORK 


23 Node Network M12 Mux Electronics Structures FO Cable 
1982 Traffic 
405mbps FO System (48f) 18.9 % 18.3 7% 4.5 % 58.3 % 


1985 Traffic 


405mbps FO System (48f) 19.5 18.8 3.8 37.9 
S45mbps FO System (48f) Zeee 18.8 4.4 34.4 
405mbps FO System (96f) 18.1 i7<3 3.6 60.8 
S46S5mbos FO System (96f) 20.6 17.4 4.1 37.9 
1990 Traffic 
81Ombps FO System (48f) Jae 8.1 eeu 34.0 
1.7Gbps FO System (48f) 39.9 9.9 2.2 28.9 
810Ombps FO System (96f) Jlee 74 1.9 39.9 
1.7Gbps FO System (96Ff) 32.0 7.8 2.9 38.2 
1995 Traffic 
1.7Gbos FO System (48f) 69.6 6.6 9 =.9 
4.0SGbps FO System (48f) Cue Tes 1.0 19.5 
1.7Gbps FO System (96f) 64.6 6.2 a 28.3 
4.95Gbps FO System (96) 64.7 6.6 *, 27.8 
1995 Traffic + 30 7% 
1.7Gbps FO System (48f) 71.4 6.7 a7 21.2 
4.95Gbps FO System (48f) Toaed Tia 8 16.0 
1.7Gbps FO System (96f) 68.3 6.5 av 24.3 
4.95Gbps FO System (96f) 69.5 &.9 oe 2209 
1995 Traffic - 20 % 
1.7Gbps FO System (48) 65.1 6.3 5 ae 27.4 
4.95Gbps FO System (48f) 66.1 Tec je Fd | 
1.7Gbps FO System (94f) 57.9 = Py Let 35.4 
4.05Gbps FO System (96) = ae) 6.2 Lael weed 
2000 Traffic 
1.7Gbps FO System (48¥) 79.2 6.5 5 14.0 
4,05Gbas FO System (48f) 79.9 Ga.7 al 12.9 
1.7Gbes FO System (96) 74.5 a re) 19.1 
4.95Gbes FO System (94f) 74.2 6.35 4 19.9 
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ANNUAL COST DISTRIBUTION ~ 22 NODE NETWORK 


25> Node Network M13 Mux Electronics Structures FO Cable 
1982 Traffic 
405mbps FO System (48f) 24.4 % 25.6 % Py dee! 48.3 % 


1985 Traffic 


405mbps FO System (48f) Zoe 24.1 Sel 47.7 
2465mbps FO System (48f) 28.2 25.8 Seo 44.5 
405mbps FO System (96f) 2225 ZLel 3.0 SO. 7 
SéSmbps FO System (96f) 26.9 22.4 Ses 47.8 
1990 Traffic 
810mbps FO System (48f) 64.1 923 > 20.1 
1.7Gbos FQ System (48#) 67.4 10.1 1.6 20.9 
810mbps FO System (96f) 60.1 8.7 1.4 29.8 
1.7Gbps FO System (96f) 60.7 9.1 } 28.7 
1995 Traffic 
1.7Gbps FO System (48f) 76.0 Vas 4 16.1 
4.05Gbps FO System (48F) 7729 7.9 7 LSe5 
1.76bps FO System (96f) T2Zta 6.9 z=) 20.3 
4.05Gbos FO System (96f) Teves TiS 4 19.9 
1995 Traffic + 30 % 
1.76bps FO System (48f) 7724 Teo <2 14.8 
4.056bps FO System (48f) 80.7 7.9 eo 10.9 
1.76Gbps FO System (96f) Taded Tel a 176A 
4.905Gbps FO System (9é6f) 75.9 ToS ‘ioe 16.1 
1995 Traffic - 30 % 
1.7Gbps FO System (48f) 72.4 7.1 Pas 4 19.6 
4.05Gbps FO System (48) feel Ta9 a 18.1 
1.7Gbps FO System (96f) 66.95 6.35 8 26.2 
4.935Gbps FO System (96f) 66.0 Te2Z 8 26.9 
2000 Traffic 
1.7Gbps FO System (48f) 83.6 6.4 so 7.5 
4.95Gbps FO System (48f) 83.9 Fal es o.7 
1.766ps FO System (96f) 80.2 6.2 sis Dee 
4.056bp2 FO Syvstem (94f) 79.9 6.7 .o Lack 
405 
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Tr Factor 
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1985 


2 684 


1990 


1.14 


1.14 


~ = COMBINED COST 


1995-20% 


1.5685 


1.5665 


SUMMARY 


1995 


1.955 


Fage i of 4 
1995+50% 2000 

2.0415 Sea/75 

2.0415 Sea2lTs 
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Hwa / Mi 
#/ccot~mi 
$/ecr 
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EXribiT 6.91: 


YEAR 1983 

NODE NETWORK 

Tr Factor sw6/a 
Mi Factor ee a 
Init Fill 8 
LATA ACCESS 

Tr Factor ev67g 
Mi Factor Lace 
Init Fill 8 


11 NODE NETWORK 


1985 


» 684 


~ 684 


ORIINAL PAGE TS 
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1.14 


COMBINED COST 


19935-30% 


1.5685 
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Psa OD mit A 

reayoe £ wr + 
19935+30% 2000 
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220415 Sealia 
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NODE FC 
SQOI/ mi 
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TOTAL FC 
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Exhizt.? 6.91: 11 NODE NETWORK - COMBINED COST SUMMARY Page 3 of 4 
YEAR 1983 1985 1990 19935-30% 1993 1995+30% 2000 

NOs Nic THOR 

Tr Factor 20O/7aq - 684 1.14 1.3685 169o0 2209415 Seria 
Mi Factor lets 

Init Fill 8 

LATA ACCESS 

Tr Factor 06735 - 684 1.14 1.5685 1.955 2.5415 Sez//5 
Mi Factor Lese 

Init Fill - 8 
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EXHIBIT 6.91: 11 NODE NETWORK - COMBINED COST SUMMARY 


YEAR 


NODE NETWORK 
Tr Factor 
Mi Factor 
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EXHIBIT 6.92: 11 NODE NETWORK - COMBINED EQUIPMENT COSTS (1983) 


NODE NETWORK 
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Init Fill 28 
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Circuit Miles (M) 29004 

NODE NETWORK: 25 mi Repeater Spacing 

LATA ACCESS: 405 mbps Line Rate, 25 mi Repeater Spacing 
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EXHIBIT 6.93: 11 NODE NETWORK ~ COMBINED EQUIPMENT COSTS (19895) 


NODE NETWORK 

Tr Factor » 0675 
Mi Factor 1.13 
Init Fill .8 


LATA ACCESS 

Tr Factor 00670 
Mi Factor 1.35 
Init Fill 8 


Actual Traffic 
Total VF Circuits 
Circuit Miles (M™) 


NODE NETWORK: 
LATA ACCESS: 


244/484 FO Cable 
FQ Trans/Revr 

FO Line Repeater . 
Bldng/CEV, Power 
Ti & M13 Multiplex 


244/96 FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
Ti & M13 Multiplex 


684 


- 684 


1.14 


1.14 


1731038 
2885065 
34958 


405 mbos Dig FO Sys 


1.5685 


1.34685 


25 mi Repeater Spacing 
405 mbps Line Rate, 25 mi Repeater Spacing 


FC ($000) RR($000) 


2907622 
75816 
4873352 
145810 
1797260 


403 mbps Dig FO Sys 


1288551 
30587 
325167 
64205 
11992035 


FC ($000) RR($000) 


3006492 
75816 
487332 
145810 
1797260 


460 


1352366 
303587 
325167 
64205 
1199203 


1.955 2.5415 


1.955 2.9415 
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EXHIBIT 6.94: 11 NODE NETWORK - COMBINED EQUIPMENT COSTS (1990) 


NODE NETWORK 


Tr Factor 206795 
Mi Factor Leia 
Init Fill 8 
LATA ACCESS 

Tr Factor 05675 
Mi Factor 1.35 
Init Fill 8 


Actual Traffic 
Total VF Circuits 
Circuit Miles (M) 


NODE NETWORK: 
LATA ACCESS: 


244/48¢ FO Cable 
FO Trans/Rever 

FO Line Repeater 
Bldng/CEV, Power 
Ti & MIS Multiplex 


244/96F FO Cable 
FQ Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
Ti & M13 Multiplex 


- 684 


1.14 


2885065 
4808458 
38264 


810 mbps Dig FO Sys 


FC ($000) 


2471516 
60777 
193366 
82820 
3581521 


810 mbps Dig FO Sys 


FC ($000) 


2498442 
60777 
195366 
62820 
$581521 


1.3685 


1.5685 


50 mi Repeater Spacing 
405 abps Line Rate, 50 mi Repeater Spacing 


RR ($000) 


1095285 
40553 
130356 
36470 
2589735 


RR ($000) 


1107218 
405535 
130356 
36470 
2389733 


462 


2.5415 


2.5415 


3.2775 


3.2775 


1.7 gbps Dig FO Sy 
FC ($000) RR($000) 


2248465 
61596 
199398 
82820 
3581521 


996437 


41099 - 


133046 
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2389733 


1.7 gbps Dig FO Sy 
FC ($000) RR($000) 


2389867 
61596 
199398 
82820 
3581521 


1059101 
41099 
133046 
36470 
23589733 
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EXHIBIT 6.94A 


COMBINED EQUIPMENT COSTS 
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EXHIBIT 6.93: 11 NODE NETWORK - COMBINED EQUIPMENT COSTS (1995) 


NODE NETWORK 

Tr Factor 206795 
Mi Factor 1.15 
Init Pill 8 
LATA ACCESS 

Tr Factor 25675 
Mi Factor 1.35 
Init Fill 8 


Actual Traffic 
Total VF Circuits 
Circuit Miles (M) 


NODE NETWORK: 
LATA ACCESS: 


244/48f FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEVv, Power 
T1 & M13 Multiplex 


244/96 FO Cable 
FQ Trans/Revr 

FQ Line Repeater 
Bidng/CEV, Power 
Ti & MLS Multiplex 
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1.14 1,3685 

1.14 1.3685 
(6431919 
10719865 
126630 


100 mi Repeater Spacing 
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1.7 gbps Dig FO Sys 
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1.955 


2.5415 3.2775 


2.5415 3.2775 
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165008. 
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EXHIBIT 6.96: 11 NODE NETWORK ~- COMBINED EQUIPMENT COSTS (1995+30%) 


NODE NETWORK 


Tr Factor ~5675 
Mi Factor 1.19 
Init Fill 8 


LATA ACCESS 

Tr Factor 056785 
Mi Factor 1.35 
Init Fill 8 


Actual Traffic 
Total VF Circuits 
Circuit Miles (M) 


NODE NETWORK: 
LATA ACCESS: 


244/48f FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bidng/CEV, Power 
TL & MIS Multiplex 


244/964 FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
T1 & M13 Multiplex 





- 684 


- 684 


1.14 1.3685 


1.14 1.3685 


3463541 
3772235 
76468 


100 mi Repeater Spacing | 
405 mops Line Rate, 50 mi Repeater Spacing 


1.7 gbps Dig FO Sys 


FC ($000) RR(S000) 


2518126 1115941 
1034626 69145 
227610 151870 

72020 S172ZS5 

3181951 3457603 


1.7 gbps Dig FO Sys 


FC ($000) RR(S000) 


2584632 1149414 
103626 69143 
227610 151870 

72020 $1723 

Si8i93i1 3457603 


466 





1.955 


1.955 


2.5415 3.2775 


2.5415 3.2775 


4.05 gbps Dig FO S 
FC ($000) RR($000) 


2221398 984442 
105390 70320 
252209 

72020 31723 

3181931 3457603 


4.03 gbps Dig FO S 
FC ($000) RR (S000) 


2392070 1060077 
105390 70320 
232209 3 §= 154939 

72020 31723 

5181931 3457605 


154939 












EXHIBIT 6.96A: 11 NODE NETWORK (1995+30%) 
COMBINED EQUIPMENT COSTS 
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EXHIBIT 6.97: 11 NODE NETWORK - COMBINED EQUIPMENT COSTS (1995-30%) 


NODE NETWORK 

Tr Factor 00O75 
Mi Factor 1.15 
Init Fill .8 


LATA ACCESS 

Tr Factor ©5675 
Mi Factor 1.35 
Init Fill 8 


Actual Traffic 
Total VF Circuits 
-Circuit Miles (M) 


NODE NETWORK: 
LATA ACCESS: 


244/48¢ FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
Ti & M13 Multiplex 


244/964 FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
TL & M13 Multiplex 


» 684 


- 684 


1.14 1.3685 
1.14 1.3685 
4947630 
8246050 


96655 


100 mi Repeater Spacing 
405 mbps Line Rate, 50 mi Repeater Spacing 


1.7 gbps Dig FO Sys 


FC ($000) RR($000) 


233535925 1044059 
82080 54767 
184362 123014 
72020 31723 
5693973 3800580 


1.7 gbps Dig FO Sys 


FC ($000) RR($000) 


2432919 1087043 
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EXHIBIT 6.98: 11 NODE NETWORK - COMBINED EQUIPMENT COSTS (2000) 


NODE NETWORK 


Tr Factor 5675 
Mi Factor 1.15 
Init Fill 8 


LATA ACCESS 

Tr Factor 06/70 
Mi Factor 1.359 
Init Fill 8 


Actual Traffic 
Total VF Circuits 
Circuit Miles (MM) 


NODE NETWORK: 
LATA ACCESS: 


244 /48f FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
Ti & M13 Multiplex 


244/964 FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
T1 & M13 Multiplex 


. 684 1.14 1.3685 

- 684 1.14 1.3685 
8294556 
13824260 
167509 


150 mi Repeater Spacing 
405 mbps Line Rate, 50 mi Repeater Spacing 


4.05 gbps Dig FO Sys 


FC ($000) RR($000) 


2562710 1135698 
160236 106916 
291357 194405 

68120 30010 
10286138 6863320 


4.05 gbps Dig FO Sys 


FC ($000) RR($000) 


2659704 1178683 
140236 106916 
291357 194405 

68120 30010 
10286138 6863520 
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1.995 2.5415 3.2775 


1.955 2.59415 3.2775 


8.1 gbps Dig FO Sy 
FC ($000) RR(S000) 


2460896 1090578 
164646 1109858 
296712 197978 

68120 30010 
10286138 6865520 


8.1 gbps Dig FO Sy 
FC ($000) RR($000) 


2659704 1178683 
164646 109858 
296712 197978 

68120 30010 
10286138 6865520 











Ea Ti &-M13 Multiplex 
C-¢ 


Z FO Line Repeater 
NV Bidng/CEV, Power 
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% FO Line Repecter 
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EXHIBIT 6.99: 11 NODE NETWORK ~ REVENUE REQUIREMENTS SUMMARY 


Node Network: 484 or 96 FO Cable, various transmission rates 
LATA Access: 24f FO Cable, 405 mbps transmission rate 


YEAR 1983 1985 1990 1999-30% 1995 1995+30% 2000 
NODE NETWORK 
Tr Factor 25675 . 684 1.14 1.3685 1.955 2.5415 3.2775 
Mi Factor Pets 
Init Fill .8 
LATA ACCESS | 
Tr Factor ~5675 - 684 1.14 1.3485 1.935 2.5415 3.2775 
Mi Factor 1.39 
Init Fill 8 


TRAFFIC 2530758 
Erlangs 1436205 1731038 2885064 3463342 4947632 6431921 98294559 


JES EEE EE IEEE EE SEI SESE JE SE I Sb IE Sb Sb HE ib I Ib bb FF Ib Sb ES AB IEE JE HE HS IE 8 BE SH Sb a be 
48f FO CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gops4.05 gbps 


REV REQT 2623904 2927714 3692397 4071593 5422088 6805256 8330549 


$000/mi 40 44 56 62 82 103 126 
$/ect-mi ~914 OLS ~910 .9009 - 908 .908 » 007 
$/ect 263.59 243.83 184.51 169.49 157.99 192.54 144,79 
$/minute 008 «907 003 2905 ~ 903 0035 2004 


RRERAERAREREA EE EEEE EEE EE EREE EEE EEE EEE EEE RENE EE ESHA HEHE EE 


484 FO CA 3635 mbps 1.7 gbps4.03 gbps4.05 gbps4.05 gbps 8.1 gbps 
REV REQT 2824770 3396785 4031041 3341402 464678002 8291744 
$000/ mi 43, ro be 61 81 101 126 
$/ect-mi 2012 009 » 009 .008 008 - 007 
$/cct 2335.26 179.73 167.80 133.64 149.68 144.12 
$/minute 2 007 . 003 005 003 «004 004 


RARBG E ERE EERE EEE EE EEE REEERRERAEERE HERR EERE HEREEEREEREREEE SD 


96¢ FO CA 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 2971829 3704329 4114378 3448137 6834729 8373333 
$000/mi 45 36 62 83 104 127 
$/eet-mi O13 010 ~ 009 008 008 008 
$/ect 247.48 i8S.11 171.28 158.75 153.20 143.54 
$/minute 007 0085 -9005 005 005 004 


HHL RERERERRE REED EE RHEE EE EEERERE EERE REET EREEREEEEREEEEE EEE 


96¢ FO CA 3465 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 

REV REQT 2838311 3659449 4119146 3429507 6755638 83579849 

$000/mi 43 36 63 82 102 127 

$/ect-mi ~012 009 009 008 . 008 008 

$/ect 2358.05 182.86 171.47 138.21 151.38 143.635 

$/minute 907 »005 005 9005 ~ 904 «004 
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Exmik.7” 6.1002 15 NODE NETWORK - COMBINED COST SUMMARY Page 1 of 4 
YEAR 195. 1985 1990) 1993-30% 1995 1995+S0% 2000 


Note NoTwohe. 


Tr Factor edO/u 2654 1.14 1.5685 1.93535 220415 ar BF en’ 
Mi rFactor 1.10 

Init Fiil oc 

LATA ACCESS 

Tr Factor 2067 » 684 1.14 1.5685 1.955 2.9415 3.27735 
Mi Factor fetid 

Init Fill .8 


LER HALE R HK EREKEE KER HR KEE HEREEEEEEEKEEEEREEERHEKEEEEERKEEKEKEKEEKEKREKRERKER 
45+ -_ CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


NOGE FC 1867561 2157249 1985762 1992588 2558398 3201648 3632044 


ZAM 141 162 150 150 193 242 274 
S/ect—-mi owed pede: 29 24 pee ced ~1i9 
S°CEt Be Gare ae | 302.17 166.89 139.50 125.38 120.69 196.17 


LATA FO 3138455 3428162 4574456 5154434 6679560 8224555 10182780 


SQUO/ Ma Si 67 89 100 130 160 198 
$/cct-mi »O19 O16 2014 20135 ~O012 O11 2eO11 
$/cct 665.16 600.94 481.13 4351.61 409.67 388.02 Si iwoe 
& 
TCTAL FC 5006016 5585411 6860238 7147023 9237958 11426204 13814824 
FOGOO/ m1 77 84 102 Lili 143 177 214 
$/cect-mi - 4 QSO 202 2020 018 2016 °,016 ~O15 
$icce 469.77 434.87 506.46 2/8.12 271.64 259.435 224.47 
NODE AC 888875 10335226 1048135 1083221 1430262 1808879 2118711 
SUG Ns 67 78 79 82 108 136 160 
/cct—mi eG eae oe ie oe pie oe aad 
2CCt 130.06 144.74 88.09 75.84 70.09 68.19 61.92 
LATA AC 1587919 1769141 2496777 2860069 3806780 4761750 59682352 
FO00/m1 ol 34 49 36 74 93 116 
$/cect-mi eO10 2009 2008 «007 2007 » 007 2906 
7 Cece ode) SiOvde 262.61 200.59 295248 224.65 £218.34 


TCTAL Ax. 2476792 2802467 3544912 3943290 $237042 6570650 8066942 


FOQ/ M1 3& 45 ae 61 81 102 1ZS 
S/cat-m. ~O1S »~O14 2O11 2910 2809 2009 «909 
Z/cct Zoe. 42 218.19 165.60 153.45 142.66 137.68 131.40 
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EXnikit 6.1003; 15 NODE NETWORK - COMBINED COST SUMMARY 


YEAR 198": 

NObt NETWORK. 

Tr Factor 25675 
Mi Factor tela 
1a a ae ce 3 
LATA ACCESS 

Tr Factor »wo/7u 
Mi Factor Leoo 
Init Fill Pas: 


1985 


684 


» 684 


1990 


1.14 


1.14 


1995-S0% 


1.5685 


1.3685 


1995 


Page 2 of 4 
1995+30% 2000 

2.0415 3.2775 

2.9415 3.2775 


FERRE KRMRERKEEKKEEHEEEKREREEREREEEEKEKEREEREKE RE KER HKRKREH EEE REEKREHEREREEKREENRE 


4354 Fu CA 


NObe FC 
FOG / my 
#/cet-m1 
Z/fcct 


LATA FC 

FNOO/ Mi 

$/cct-mi 
$/cect 


TOTAL FC 
FQOVO/ Mi 
/cct-mi 
Z/cct 


NGOE AC 

BVQOQS mi 

#/cct-m 
$/cct 


LATA AC 
FQQU/ M1 
/cect-m3 
z/cet 


TOTAL AC 
FQOO/ mi 
$/cct-m: 
F/cct 


269 mops 


1907612 
144 

»47 
267.20 


2428162 
67 

»O16 
600.94 


9255774 
85 

O27 
4135.45 


921297 
7O 


es 
® “a 


129.05 


1769141 
34 

009 
310.12 


2690438 
42 

O14 
209.47 


1815342 1906314 
137 144 
22 ceo 
182.56° 133.46 
4374456 5154434 
89 100 
O14 2013 
481.13 451.61 
6389797 7060749 
99 109 
~O19 018 
278.50 274.77 
9681029 1051921 
74 79 
214 is 
82.45 7264 
2496777 2860069 
4S bay =) 
2 008 » 007 
262.61 2y0.59 
3477806 3911990 
54 61 
~O11 O10 
162.46 Lozeeo 
475 


2441027 
184 
2k 

119.65 


6679560 
130 
~012 
409.67 


9120587 
141 
~916 
248.45 


1387314 
LOS 
212 


67.99 


5806780 
74 

2007 
2s. 48 


5194094 
80 

2909 
141.49 


1.7 gbps4.05 gbps4.05 gbps4.05 gbps 


2966524 
224 

219 
111.83 


8224555 
160 
O11 
388.02 


11191080 


175 
.O15 
254.50 


1716274 
129 
ell 

64.70 


47617350 
93 


007 


224. 65 


6478024 
100 
2009 
135.74 


ORIGINAL PAGE IS 
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8.1 gbps 


357355 
270 
»18 
104.46 


10182780 


198 
~O11 


Ikeda 


13756514 


213 
2014 
225-52 


2099239 
1358 
eii 

61.56 


5968232 
116 
2006 
218.24 


8067472 
125 

» O08 
131.09 


Exribsit 6.100; 15 NODE NETWGRE - COMBINED COST SUMMARY Fage 3 af 4 


YEAR 


NODe Ne Twurr 
Tr Factor 
Mi tactor 


Init Fiil 


LATA ACCESS 
Tr Factor 
Mi Factor 


Init Fill 


1983 1985 1990 1995-3074 1995 19935+30% 2900 


i-4 


—_ Cn 
o- 
mm si 


a cA Cf 


2675 684 1.14 1.3685 1.955 2.5415 $.2775 
1.355 


8 


KREKREEKEREEKRH ERE EERE EHEEEEKEEREEEREKEREEEEHEEREARREREREKEREREREREREERREKEEE 


9ot FS CA 


NODE FC 

EUG / mai 

$/ect—mi 
e/7 Cet 


LATA FC 
POOU/ m1 
$/cct-mi 
$/cct 


TOTAL FC 
FOOO/ m1 
$/cct—-mi 
$/ect 


NODE Ac 
SQOO/ mia 
3 /ect-m} 


5/:CC™ 


LATA AC 
FOQNQO/ Mi 
$/cct-mi 
eae el a 


TOTAL AC 
FQUOQ/ m1 
F/caet-mi 
S/ecct 


405 mbps 910 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbhps 


2367824 2205472 2251015 2787267 3423586 $915400 
179 166 170 210 258 295 
08 0 oe o2/ 024 02a 020) 


331.66 185.35 157.59 1356.59 129.06 114.45 


3426162 4574456 5154434 6679560 8224555 10182780 
&7 89 100 120 160 198 

O18 . 2014 0013 2912 O11 ~O11 
600.94 481.135 431.61 409.67 388.02 D7a2.de 


5795986 6779928 7405449 9466827 11648142 14096180 


90) 105 115 147 180 218 

2029 O21 2019 2017 2016 © 4015 
4351.26 316.72 288.18 2357.88 244.08 227.08 
1118222 1136706 1187409 1522555 1898356 2232949 
84 B6 90 115 143 168 

eal 217 -14 213 el ell 
156.65: 93.93 85.15 74.61 71.96 65.27 


1769141 2496777 2860069 3806780 4761750 39682352 
34 49 36 74 95 116 

2909 008 2097 0907 2007 0906 
o190.12 262.61 290.959 205-48 224.65 218.34 
2867363 363354835 4047478 5329214 6660107 8201182 
o 3& 6S 82 102 L127 

~O15 O11 2910 2209 » 909 2909 
224.80) 169.74 157.91 145.17 139.56 152.26 
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EXHIBIT 6.100: 15 NODE NETWORK = COMBINED COST SUMMARY 


YEAR 1983 

NODE NETWORK 

Tr Factor 20675 
Mi Factor t.13 
Init Fill 8 
LATA ACCESS 

Tr Factor 25675 
Mi Factor 1.33 
Init Fill 9 


1985 


- 684 


- 664 


1990 


1.14 


1.14 


1995~-30% 


1.5485 


1.3685 


1995 


1.935 


1.9535 


Page 4 of 4 
1995+30% 2000 

2.5415 3.2775 

2.5415 3.2775 


ee ee 


96¢ FO CA 


NODE FC 

$000 /mi 

$/cet~-mi 
$/ect 


LATA FC 
$000/mi 
$/cet~mi 
$/ect 


TOTAL FC 
$000/mi 
$/ect-mi 
$/ect 


NODE AC 
$000/mi 
$/ect-mi 
$/ect 


LATA AC 
$000/mi 
$/ect-mi 
$/cct 


TOTAL AC 
$000/mi 
$/cect~-mi 
$/cect 


365 mbps 


2059501 
1535 

- 50 
288. 47 


3428162 
67 
918 


, 200.94 


5487663 
as 

.028 
427.26 


1769141 
34 

- 909 
310.12 


2751674 


43 
~914 
214.24 


1.7 gbps4.05 gbps4.05 gbps4.05 gbos 


2133990 22646555 
161 171 
oSt 29 
179.34 138.68 
4574456 5154434 
89 100 
2014 O13 
461.15 451.61 
6708445 7420989 
104 115 
«920 919 
$13.38 288.79 
1109496 1197157 
84 90 
216 015 
93.24 83.81 
2496777 2860069 
49 56 
. 008 007 
262.61 250.59 
3606273 40357225 
I.) 63 
O11 910 
168.47 157.89 
477 


2801268 
211 
~24 

137.28 


6679560 
130 
-Of2 
409.67 


9480828 
147 
2017 
258.26 


1532550 
116 

013 
735.10 


3806780 
74 

«007 
2335.48 


5339330 
a3 

009 
145.44 


* 3352335853 


2u1 
02a 
125.30 


8224555 


160 
O11 
388.02 


11548408 


179 
2016 
241.99 


1860336 
140 
12 
70.13 


4761750 
93 

007 
224.65 


6622086 
103 

- 009 
138.76 


8.1 gbps 


3933775 
297 
+20 

114.99 


10182780 


198 
O11 
$72.52 


1411465355 


219 
015 
229.37 


2244475 
169 

oll 
65.61 


5768232 
116 
«906 
218.34 


8212707 
127 
«009 
133.45 


Fava O4 396/377 -  F18Vd O4 IBr/4}rZ 


(Oo Ce) oO tO 
wo Te) wo wo 
ND 
CO GW Ce) GW co w oO W Te) Ow co Te) wo 
oO oO Te) oO Te) OO oO O oO © Ce) CO 00 
oO oN on ot oO on oO NN un oN oO On ee 
F. ’ v ; y, P, a J 0 
LIZIZIZIZIZIZIZIZ1417 “AZIZIZIZIZIZIZIZIAZ y 
AMAA MAY YA V/ AIAIZIZIZIZIZIZIZIZIZIF Y 
WEE l AI CIZIAIZ V/ Yd BY KY ed BS A // 
) BB BS BH A 1 LX Kd LY RH RST BS RY 1d 7 V7 
4 PT BO KX] XD Kd OC) OH NOH RS BOY KS OT BO KX) BY Od 
STH OX) XY Kd DX) POY OC) IR /} V/ Od DOL KT DO POW Dd BO] Od RG 7 Y V) Y O0Z 
ST BCH KX BOS Kd OT CM XY DO HO TXT KO OT BO KX DOT POW DC 
KY ed RSQ) SOF RS ST RSE BS] BON RSC V/ 1 CF RSE S27 BO PT BOS Rd Cd V/ Y 
1 BS] BH RX DOT Kd EX] OD XT OO /}) MH RS ST Kd OC] OY XY BK 2G 
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EXHIBIT 6.101: 13 NODE NETWORK - REVENUE REQUIREMENTS SUMMARY 


Node Network: 48f or 96f FO Cable, various transmission rates 
LATA Access: 24f FO Cable, 405 mbps transmission rate 


YEAR 1983 1985 1990 1995-30% 1995 1993+30% 2000 
NODE NETWORK : 
Tr Factor 206795 684 1.14 1.3488 1.955 2.9415 3.2778 
Mi Factor 1.15 
Init Fill 8 
LATA ACCESS 
Tr Factor 206795 - 4684 1.14 1.3685 1.955 2.04185 3$.2775 
Mi Factor 1.335 
Init Fill 8 


TRAFFIC 2668829 
Erlangs 1514561 1825479 3042466 3652293 5217561 67828350 87470868 


LPLEEAARHALEELE PEELE REDDER ED EEN EEE EE EERE EHH E NEHER HE EEERHEERE ES EE EE EE 
484 FO CA 403 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


REV REQT 2677033 30235883 3807321 4229171 5606560 7027678 86359536 


$000/mi 41 47 a9 65 87 109 134 
$/ect—mi: ~016 O15 O12 O11 ~O10 O10 009 
$/ect Zei.ze 235.59 177.86 164.58 152.72 147.26 140.38 
$/minute 008 «907 005 905 005 004 904 


EAE EE Ee RE EEE EE EEE EERE EEE EEE EH EER EE 


484 FO CA 365 mbos 1.7 gbps4.03 gops4.05 gbps4.05 gbps 8.1 gbps 
REV REQT 29038469 3733398 4194420 S358918 6925668 8617724 
$000/mi 43 358 65 86 107 133 
$/cect~mi »O15 O11 O11 ~010 009 009 
$/ect 226.99 174.40 163.22 151.43 145.12 140.03 
$/minute 007 005 .0038 005 29004 004 


RHEE EEEEREREEREERREREREEEEEREEREREEERERERERREREREERREREREREEREEERESS 


96¢ FO CA 405 mbps 810 mbps 1.7 gbps 1.7 gbhps 1i.7 gbps4.05 gbps 
REV REQT 3119202 3904680 4343696 3707987 71246033 98765109 
$000/mi 48 40 67 — 88 110 136 
$/cect-mi -O16 .O12 O11 ~O10 -O19 » 909 
$/ect —6- 2242.83 182.41 169.93 185.49 149.32 142.42 
$/minute 007 005 .905 903 ~004 2904 


RHEE ARHHEEREERGEREEEG EERE EEEREEE GEER REEEEREEEEREREEREREREREREEREREREEREES 


964 FQ CA 565 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 

REV REQT | 2971181 3874611 4334065 53718563 7084022 8777370 

$000/mi 46 60 67 89 110 136 

$/cet-mi ~O15 2012 O11 -910 ~OL0 009 

$/ect 231.33 181.00 169.44 1855.78 148,44 142.62 

$/minute 2 007. 0035 905 008 » 904 004 
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ExreiB? 6.103: 17 NODE NETWORK - COMBINED COST SUMMARY Page 1 of 4 
YEAA 195-3 1985 199% 1995-307 1995 1995+30% 2000 


Neca. er. § APNE. 


Try Factor OT U 0 Ooi 1.14 1.56655 193s 2.09415 wsasia 
Mi. factor a ee 

Inari. Fili 06 

LAvTH ACCESS | | 

Tr Factor 2670 » 684 1.14 1.3685 1.935 2.9415 Sea2/75 
Mi Factor Loco 

Init Fiil & 


EAP HEEE EERE ERD MERE HEE HR KEEHER EEE REE ER HE EKERERERHEEREREEREREREREEEREK 


45: -. Cé& 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gops4.05 gbps 
NGvc FC 1989669 2278865 2170471 2135220 2611564 3578897 4023012 
Hes Md 142 162 13S 1S2 200 Zod 287 
47 Cot=n: a= dS 2ol eed rae oon 620 
scet 295.60 279.05 159.46 130.68 120.45 117.94 102.81 


LATA Fi. ZOL79S3 3324761 4546528 5161822 6769289 8395827 10443072 


E00G/ m1 66 dz 99 112 147 183 2al 
$/cct-m Ou) 2O18 e015 2014 2013 O12 ~O12 
$7ect 601.24 549.55 450.90 426.44 5391.47 37a 49 360,24 


TOTAL FC 5007602 5603626 6717009 7297041 9580855 11974734 14466085 


FOGQ/ mi B4 93 * Te 122 160. 200 241 
$/ect-m1 2035 — 4 O30 O22 0020 2018 2017 O16 
$/cect 424,355 394.16 285.49 246.54 Zouel® 226.69 212.56 
NODE Ac 950712 10972392 1154926 1179022 1587174 2031776 2369016 
F003 / m1 6&6 78 82 84 Lis 145 169 
f/cct-mi fey 226 216 214 213 Pap fe eke 
$/cct 140.31 124.58 84.85 2.16 68.00 66.96 60.54 


LATA AC 1854212 1745510 2520314 2905087 3905120 4909235 6174470 


fOQOO/ M1 34 38 pe 65 85 107 134 
$/CCt=m2 0010 2910 008 908 008 2007 — » 007 
SeCCt 309.65 288 .S< 249.95 240.00 Zededa 218.39 Zlzers 


TOTAL AL, 2506924 2842901 3675240 4084109 3490293 6941011 85423485 


SO0G/ M1 4’ 47 6i 68 92 114 143 

£/cct7mi O16 s015 eOl2 2O11 <O1O 2010 2010 

S7CCE ree, 199.97 135..11 143.89 iss. le 121.40 125.42 
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EXmhikit 6 1023 


vil 


nm 
U tn | 


im 


NODE Ne TWORK 
ir Factor 
Mi Factor 
Inst Fill 


LATA ACCESS 
tr Factor 
Mi Factor 
Init Fill 


2 6644 


» 684 


L990 


1995-30% 


OFGINAL FAGE IS 


OF POOR QUALITY 


17 NODE NETWORK ~ COMBINED COST SUMMARY 


1995 


1.955 


Page 2 of 4 
1995+30% 2000 

2.9415 3.2775 

2.5415 3.2775 


REP RRMERREEEEEEEEEERER EERE KEKERREERERKREREEREREREEREEKEEREEEREREKEEREKEHREEEE 


Sar rag Ca 


NODE FC 
ZQIOQ/ mi 
$/cet-mi 
+, Ect 


LATA FC 
ZQO00/M2 
#/ccet-mi 
$/ect 


TOTAL FC 
FOQ|Q/ Mi 
#/cct-mi 
S/cct 


AIAaAnNr AT 
IMO PIL 


FOQQ/ my 
$/ccit-mi 
s/cct 


LATA AC 
FOOG/ Mi 
$/cct-m1i 
#/cct 


TCTAL AC 
SOCKS / M1 
S/Cotr-m1 
£/cct 


Joo mbps 


2005936 
143 
47 


245 s 62 


9524761 
72 

2015 
549.55 


9530697 


17435510 
38 

2010 
280.92 
2721650 
45 

sO1g 
191,44 


1975331 2116704 
14i 151 
220 020) 
145.13 129.55 
4346538 5161822 
99 112 
2018 2914 
450.90 426.44 
6321869 7278526 
109 121 
2021 e020 
ZJSeed 862005 89 
10768205 1175321 
77 84 
eis 214 
Tee 71.95 
2920514 2905087 
rahe) 63 
» 008 008 
249.95 240.00 
~I97BS20 4080419 
60 68 
~Q12 ~O1] 
151.87 143.46 
483 


2719614 
194 


or 


© dua 


116.51! 


6769289 
147 
~O18 
391.47 


9488903 
158 


5456620 
91 

2010 
134.29 


1.7 gops4.05 gbps4.05 gbps4.05 gbps 


33331335 
238 
eal 


109.84 


6395837 
183 
20158 
O75. 49 


11728970 


196 
2017 
222.04 


1935629 
138 
212 


653.79 


4909235 
107 
2007 


218.39°- 


6844864 
114 
2010 
129.358 


8.1 gbps 


4026489 
287 
02k) 

102.90 


10443073 


na7 
ae/ 


©O12 
360.24 


14469362 


241 
~916 


212.41 


2574864 
169 
212 


60.69 


6174470 
134 
29007 
212.99 


8549324 
142 
~910 


125.50 








Exmi:.: 6.202: 17 NODE NETWORK - COMBINED COST SUMMARY Fage 3 of 4 
Yorn 1982 1983 1990 1999-30% 1995 19935+30% 2900 

Neda i i AUAL. 

Tr Factor ea = Yew 2664 1.14 1.3665 1.955 2.9415 SeLtia 

Ms Factor ro ae 

iS ge en eee 8 


LATA ALUESS 


Tr ractor 2675 604 1.14 1.5685 1.935 220415 Sentla 
Mi ractor bead 
Init Fill 8 


RERHRR ERA KARE EKEERERREEEF AREER EKREAREKEKEKKEEEREEEEKKEEKREKEERHHKKEKEEE 


ie oe OA 405 mbps 810 mbps i.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
NOD. FC 2470621 23562409 2481066 3102895 3720164 4387848 
$0 ma 176 165 177 cal 26u sis 
= / cct7m. 8 SS e oes e 29 Py 26 e 24 e Ze 
S/CCOC 8 Farge Re LJS6o7 15i.89 132.93 122.60 112.15 
LAIA FU 33249761 45405756 535161822 6769289 8395837 10443072 
Z0O00/ m1 7 ae 99 112 147 18=. 23 

S/ Crt He “O75 sOLaG 2014 e013 ois ay Gb ae 
$7 CEC 549.535 450.90 426.44 391.47 3735.49 360,24 
TOTaA. Fo ® S795362 6908947 7642886 9872184 12116001 14830921 
FGQQ/m1— - 97 115 127 165 202 247 
$/cct 407.65 291.99 268.70 242.96 229.07 217.71 
NODE Ac 1174701 123523065 1318455 1704627 2088729 2516104 
F007 Ma 84 86 94 leu 149 179 
S/cot-mi ere = ie 16 ~14 Pa mee YP 
s/cet | 143.84 90.94 80.69 1380s 68.83 64.350 
LATA AC 1745510 2520314 2905087 3903120 4909235 6174470 
£G00/mi 38 rape 65 85 107 134 
£/cct-ma 2010 2908 ~008 2008 2007 — ~Q07 
$/Cce 200. a 249.93 240,00 22561 & 218.39 £212.99 
TOTAL Rie 2920210 S752622 4223542 3607747 6997964 8690572 
SOS A, 4Y 63 70 94 117 145 
ae a pi imash ~UG1i6 O12 eO1L] ert ~O10 ~O1L1O0 
erect ' 2056 44 158.38 148.49 138.01 wee 48 127.58 


ORIGINAL PAGE IS 
OF POOR QUALITY 


484 






EXHIBIT 6.102: 17 NODE NETWORK - COMBINED COST SUMMARY 


YEAR 1983 

NODE NETWORK 

Tr Factor .5675 
Mi Factor 1.15 
Init Fill 8 
LATA ACCESS 

Tr Factor -5675 
Mi Factor 1.335 
Init Fill 8 


1985 


684 


. 684 


1990 


1.14 


1.14 


1995-30% 


1.34685 


1.34685 


1995 


1.955 


1.955 


Page 4 of 4 
1995+30% 2000 

2.5415 3.2775 

2.5415 3.2775 


HWE EG EEE EEE EE I EE HE IE PEE Sb IE HE SEE Ih HE bE I OE 


96¢ FO CA 


NODE FC 
$000/ mi 
$/cct-mi 
$/ect 


LATA FC 

$000/ mi 

$/cect—mi 
$/ect 


TOTAL FC 
$000/mi 
$/ect~mi 
$/ect 


NODE AC 

$000/mi 

$/cct-mi 
$/ect 


LATA AC 
$000/mi 
$/cct-mi 
$/ect 


TOTAL AC 
$000/mi 
$/ect—-mi 
$/ect 


365 mbps 


2172576 
iSS 
2S1 

266.05 


3324761 
72 

018 
349.55 


5497338 


92 
030 
386.69 


1043309 


74 


<n) 
127.75 


17435510 
38 

010 
288.52 


2788818 
47 

O15 
196.17 


1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 


2540166 
167 

«SS 
171.93 


4546538 
99 

015 
450.90 


6886704 
115 

2 022 
290.65 


1225294 
87 

017 
90.92 


2520314 
vo 

. 008 
249.95 


37435608 
62 

912 
158.08 


2497908 
178 

02? 
152.88 


9161822 
112 
014 
426.44 


7659730 
128 
O21 
269.30 


1329019 
95 

216 
81.34 


2905087 
63 

. 008 
2490.00 


4234106 
71 

O11 
148.86 


485 


3100818 
221 

26 
132.84 


6769289 
147 
013 
391.47 


9870107 
165 
919 
242.90 


1707188 
122 

214 
73.14 


3903120 
85 

- 008 
Z2nela 


5610307 
94 

O11 
138.07 


3702510 
264 

025 
122.01 


8395837 
183 
O18 
373.49 


12098147 
: 202 
018 
2297.03 


2084468 
149 

213 
68.69 


4909235 
107 

. 007 
218.39 


6993703 
117 
010 
132.40 


4407693 
314 

022 
112.64 


10443075 
227 

O12 
360.24 


14850766 
248 

017 
218.01 


2528551 
~~ 180 
212 
64.462 


6174470 
134 
. 007 


8703021 
145 
910 
127.76 
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LAVA, AIAIZIZIZIZIZIZIZIZIZIZ Y 
lslell I ZIZIZIZIZIGIZ IIR I Kd LK A y) 
1 FY Boo Bs BS BB Bo Kd | 1 Bo Ro] Bo BS BS BY RO) Be 17 
Ro (53) BY BS BSL RS BT BY 189 A 7 OF RT POH ROT BS Rod BS KOE OT Y Y) 
OM FC) BOM BX] POH Rod BO Rd Dd KX OT BO RT BO RS BRT Sd BY RG 
XY) RY Bd BS BXT BY BO RY Bd BS 1 Y BT BOM RS] BOT RS BF Rod Bd od Be y; 4 // 
1 BS FS] Ba BS) BS RS Bd Bed Bd VA 7 KH FT BSH BS) Bod Bay Xd Key sd Ba Id V/ 
OF DF POT DU POT ROW BOT Rd PO Kod 1H %) DOO DO) Kd BO) Kd DO KY DT 
BOY BN B92) BOM PT BCT ROE BT RS BT 2 RH RST BET RT BOD RST BT Od BT V/ 
U4 2] BON OT PO ROT Boot Rd BL Kd BS BO BOW RT BOW RT BT Rd BC Kd BC bod 102 1 
OY RM BSC] BOM RST BOT RSQ BOT RSA BY RX y) RO RSA] BOT RST BY RS ERT RG BT RM PX] ES 1) 
Od DT POW Dd DOT EXT DOI Od DO Kd DO 4 XT POT XT DOV Od DO FOF DG POW DD POT RS oi OOF 00 
SO 4 OX) ON RT BOT RX] Bor Od BY Kd OH RST BO RS] BOY RS BT Kd Od MT) BOD x 
Od 152) BOM BT BO RSC] BO RD BT RS BC Ke BF BO RY BOW ST BST Rd BST Kd Cd RL XX 
SOY ROE BC) Oe BT BO RT Bd Kod BST KM OH RST BO RSC] BO Sd BY od Bd Od XT XD XS ©) 
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EXHIBIT 6.103: 17 NODE NETWORK - COMBINED EQUIPMENT COSTS (1983) 


NODE NETWORK 


Tr Factor .0675 . 684 1.14 1.3685 1.9335 2.5415 
Mi Factor 1.15 

Init Fill 8 

LATA ACCESS 

Tr Factor 05675 684 1.14 1.36835 1.935 2.54135 
Mi Factor 1.35 

Init Fill | 

Actual Traffic 1606250 

Total VF Circuits 2677084 

Circuit Miles (M) 13970 

NODE NETWORK: 25 mi Repeater Spacing 

LATA ACCESS: 405 mops Line Rate, 25 mi Repeater Spacing 


405 mbps Dig FO Sys 
FC ($000) RR($O000) 


244/48 FO Cable 2664338 1180737 

FO Trans/Revr : 73008 $$ 48714 

FO Line Repeater 417360 278479 

Blidng/CEV, Power 171790 73598 

T1 & M13 Multiplex 1681105 1121700 
488 


312775 


3.2775 








> . 
: 1 





2500 


2000 


FIRST COST ($000) 
Ss a 
S o 


900 


244/48f FO CABLE 


1500 


1000 


500 


REVENUE REQUIREMENTS ($000) 


24f/48f FO CABLE 





IBIT 6.103A: 17 NODE NETWORK (19 83) 
COMBINED EQUIPMENT COSTS 
FO CABLE 


FO Line Repecter 


\N FO Trons/Revr 


Bidng/CEY, Power 


_@ @efr 8 @& @ ¢ 
ees @+¢4a# ee 8 & ¢ 
i ee 
ee es @& @ @ @ # 4 
_@* @eeeewvwe 
eoeewee#eet wees: 
‘*@ @ «¢ © @ @ © & 
ene @*# © ® @ @ 4 
_* @@¢ @ @ © ¢ 
one @e © @ @& #4 
i 
e@eeee es @ @& 4 
_e @e#eoeewrt & 
-2e¢ 4 @ + @ © & « 
“@@ @ @& ¢ © © & 
cee @ ee @ wea 
_@¢ @ @ + eee = 
eoeeewse * @# @ @ 4 
te 
ee @¢ @ @® &@® @ @ 4 
_@¢@ eo @ ef @& + 
Se ee 
8 @ @ © © © © @& 
e*e@eees ef #4 
/_*@ @ @ @ @& @& @ @ 
oe @ t+ @ &© @ @ 
i ae ee a 
eee @ + @& © 4 


405 mbps 
24f/96f FO CABLE 


FO CABLE 


Keg FO Trans/Revr 


FO Line Repecter 
Bldng/CEY, Power 


_@ @ @¢ @ # @ @ @ 

e*eonoeneeees 

_* @@e# ww wee 

o“eeee eee 

'_*@ @ ee ee @ @ 
oe ee + @ @& @ 


> 
ee eeu#s#ke¢+ #@ @ 4 
2 @ @ @ ee @& + & 
ee fe fF @ @ 4 


i A a ee 
ea eee ¢ © @& 4 
‘¢@ @ @¢ @ 4 @ @ 
Ce 
'_@@ @2£@& ¢@ @ @ @& 
ee eeevwv%ts#s7e# 4 
i 
@eeteeeeee 
'@¢ @ @@¢ © ¢ @ @ 
eof #  ¢ @ @ 4 
“oreo eee ore ce 
~*@@@e ee @ 
ee @ ee @&@ & @ & 4 
@ @#¢ @¢ © 4 
@eeaenenee wa 
_@ @ 4 ¢ @ » © @ 
@¢@ t+ © ¢ @ w+ 
_@* @ ¢ © * & & @ 
2 © + © © © O14 
“@ @¢ @ 2 & @ © 
FP ct ld ee Gt a a 
@#e¢@¢ ¢ ¢#@ @ 4 
thor e © e & 
o*¢4 8 @ @ @ we 
"@¢¢ 2 @ # #4 @¢ 
. i a ee) 
Cr ee ae ee 
eo 2¢e @ @ © © @ 4 
i ne i ee ee ee 
eeewetee¢ee#ese#, 
i A a a ee 
ea eee ee &@ @ «4 
ee ee 
oe ¢@¢¢ @& @ @ @ 4 
Ln 2 ee 2 2 2 oe 
oe * ¢ + + @ © O84 
i a. 2 ee Se ae 
ee eeewveees 
ee ee ee Se ee 
e*¢ @ e+ @ @ © @ 4 
a ee ee 2 ee 
oe * ee ¢@ @ #3 
Ce 2 oe a oe ae oe) 
eoweeee &© #4 


405 mbps 


tego «St 2 4AF/96F FO CABLE 





EXHIBIT 6.104: 17 NODE NETWORK - COMBINED EQUIPMENT COSTS (1985) 


NODE NETWORK 

Tr Factor 0675 
Mi Factor 1.15 
Init Fill Pa | 


LATA ACCESS 
Tr Factor 06/75 


Mi Factor 1.35 


Init Fill 8 


Actual Traffic 
Total VF Circuits 
Circuit Miles (™) 


NODE NETWORK: 
LATA ACCESS: 


244/48f FO Cable 
FQ Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
T1 & M1i3 Multiplex 
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FO Line Repeater 
Bldng/CEV, Power 
T1 & MIS Multiplex 
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EXHIBIT 6.108: 17 NODE NETWORK ~ COMBINED EQUIPMENT COSTS (1990) 


NODE NETWORK 


Tr Factor .5673 
Mi Factor 1.15 
Init Fill 8 
LATA ACCESS 

Tr Factor »5675 
Mi Factor 1.35 
Init Fill 8 


Actual Traffic 
Total VF Circuits 
Circuit Miles (M) 


NODE NETWORK: 
LATA ACCESS: 


244/48f FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
Ti & M13 Multiplex 


244/96F FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
Ti & M13 Multiplex 
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- 684 


1.14 


1.14 


3226653 
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1.3685 
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EXHIBIT 6.106: 17 NODE NETWORK - COMBINED EQUIPMENT COSTS (1995) 


NODE NETWORK 

Tre Factor 0675 
Mi Factor lal 
Init Fill 8 


LATA ACCESS 

Tr Factor 00670 
Mi Factor 1.335 
Init Fill 98 


Actual Traffic 
Total VF Circuits 
Circuit Miles (MM) 


NODE NETWORK: 
LATA ACCESS: 


244/48 FO Cable 
FQ Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
T1 & M13 Multiplex 


244/96F FO Cable 
FQ Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
Ti & M13 Multiplex 
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- 684 1.14 1.3685 
7193455 
11989091 
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EXHIBIT 6.107: 17 NODE NETWORK - COMBINED EQUIPMENT COSTS (1995+30%) 


NODE NETWORK 
Tr Factor 29675 


Mi Factor tate 
Init Fill 8 
LATA ACCESS 

Tr Factor 20675 
Mi Factor 1.35 
Init Fill 8 


Actual Traffic 
Total VF Circuits 
Circuit Miles (M) 


NODE NETWORK: 
LATA ACCESS: 


244/484 FO Cable 
FO Trans/Revr 

FO Line Repeater | 
Bldng/CEV, Power 


Ti & M13 Multiplex ° 


244/96 FO Cable 
FQ Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
T1 & MIS Multiplex 


1.14 1.3685 


1.14 1.3685 


3873399 
6455665 
40972 


100 mi Repeater Spacing 
405 mbps Line Rate, 50 mi Repeater Spacing 


1.7 gbps Dig FO Sys 


FC ($000) RR($000) 


2357617 1044809 
121032 80757 
229392 153059 

765535 33704 

S956122 3974161 


1.7 gbps Dig FO Sys 


FC ($000) RR($000) 


2498885 1107414 
121032 80757 
229392 1953059 

76555 33704 

3956122 3974161 


496 


1.9353 


1.955 


22-9415 3.2775 


2.9415 3.2775 


4.05 gbps Dig FO S 
FC ($000) RR($000) 


2098750 9730089 
124812 83280 
238716 159261 


76555 33704 © 


S7S6122 3974161 


4.035 gbps Dig FO S 
FC ($000) RR (S000) 


2467927 1093694 
124812 83280 
22-8716 159281 

76555 35704 

S9756122 3974161 


° 


Bidng/CEV, Power 


SN Bidng/CEY, Power 
BS Ti & M13 Multiplex 


ES T1 & M13 Muitiplex 
@ 
SS 
NS 


FO Line Repeater 
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EXHIBIT 6.108: 17 NODE NETWORK - COMBINED EQUIPMENT COSTS (1999-30%) 


NGDE NETWORK 

Tr Factor D679 
Mi Factor 1.18 
Init Fill 8 


LATA ACCESS 

Tr Factor 25675 
Mi Factor 1.335 
Init Fill 8 


Actual Traffic 
Total VF Circuits 
Circuit Miles (M) 


' NODE NETWORK: 


LATA ACCESS: 


244/484 FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
Ti & Mi3 Multiplex 


244/96 FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
Ti & ML3 Multiplex 





1.14 1.3685 


1.14 1.3685 


5533427 
9222378 
44482 


100 mi Repeater Spacing - 
405 mbps Line Rate, 30 mi Repeater Spacing 


1.7 gbps Dig FO Sys 
FC ($000) RR(S000) 


2167758 960670 
91944 61349 
173124 115515 
76558 33704 
6395128 4267084 


1.7 gbps Dig FO Sys 


FC ($000) RR($000) 


2513604 1113937 
91944 61349 
173124 8115515 
765355 33704 
6395128 4267084 


498 





1.955 


1.955 


2.5415 3.2775 


2.5415 3.2775 


4.05 gbps Dig FO S 
FC ($000) RR($000) 


2132400 945001 
96921 "64670 
184989 123432 
76555 33704 
6395128 4267084 


4.05 gbps Dig FO S 
FC ($000) RR($000) 


2513604 1113937 
96921 64670 
184989 123432 
76555 35704 
6393128 4267084 
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EXHIBIT 6.109: 17 NODE NETWORK - COMBINED EQUIPMENT COSTS (2000) 


NODE NETWORK 


Tr Factor 29675 
Mi Factor 1,15 
Init Fill 8 


LATA ACCESS 

Tr Factor 20675 
Mi Factor 1.35 
Init Fill 8 


Actual Traffic 
Total VF Circuits 
Circuit Miles (M) 


NODE NETWORK: 
LATA ACCESS: 


244/48f FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
Ti & Mi3 Multiplex 


244/96t FO Cable 
FO Trans/Revr 

FO Line Repeater 
Bldng/CEV, Power 
Ti & M13 Multiplex 


- 684 


. 684 


1.14 1.3685 
1.14 1.3685 

9276627 

15461045 


80680 


150 mi Repeater Spacing 
405 mbps Line Rate, 30 mi Repeater Spacing 


4.05 gbps Dig FO Sys 


FC ($000) RR($000) 


2296008 1017506 


185544 123802 . 


279831 186714 
69355 30540 
11635347 7763566 


4.05 gbps Dig FO Sys 


FC ($000) RR($000) 


2660844 1179188 
185544 . 123802 
279831 186714 

69355 30540 
11635347 7763566 


200 


1.935 2.5415 3.2775 


~ 


1.995 2.5415 3.2775 


8.1 gbps Dig FO Sy 
FC ($000) RR‘($000) 


2279640 1010252 
193104 128847 
292116 8194911 

69355 30540 
11635347 7763566 


8.1 gbps Dig FO Sy 
FC ($000) RR($000) 


24660844 1179188 
193104 128847 
272116 8§=6194911 


69355 30540 __ 


11633347 7763566 
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EXHIBIT 6.110: 17 NODE NETWORK - REVENUE REQUIREMENTS SUMMARY 


Node Network: 48f or 96f FO Cable, various transmission rates 
LATA Access: 24f FO Cable, 403 mbos transmission rate 


YEAR 1983 1985 1990 1995 -30% 1995 1995+30% 2000 
NODE NETWORK 
Tr Factor ° 5675 684 1.14 1.3685 1.955 2.5415 Seasvso 
Mi Factor 1615 
Init Fill 8 
LATA ACCESS | 
Tr Factor 5675 . 684 1.14 1.3685 1.955 2.5415 3.2775 
Mi Factor 1.35 
Init Fill 8 


TRAFFIC 2830397 
Erlangs 1606250 19335991 3226652 3873398 S533426 71934535 9276626 


eet eee eer ee ree ee eee Eee ee eee terre reer errr or reer tort 
48¢ FO CA 405 mbps 405 mbps 810 mbos 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


REV REQT 2705228 3067046 3943921 4375991 S873527 7420000 9122129 


$Q00/mi 45 gi 64 73 98 124 152 
$/cct-mi 018 017 O15 O12 O11 O11 O10 
$/cct 229.35 215.74 166.45 1533.85 144.55 140.47 133.91 
$/minute 007 2907 005 005 005 904 9004 


REE EEE EEE EEE EE EEE EE EEE EEE EERE EREEE 


48¢ FO CA 945 mops 1.7 gbps4.03 gbps4.05 gbps4.03 gbps 8.1 gbps 
REV REQT 2934863 3859394 4371560 3836176 7314023 91281164 
$000/mi 49 64 73 97 122 152 
$/ect—-mi 2916 -013 .012 O11 O11 .O10 
$/cect 206.44 162.88 133.49 143.63 138.46 134.00 
$/minute 2006 005 005 003 004 004 


HHERAREEAEREREEREEEDR EGER EREEEEEREREEEAEEEREEEE EEE ERREEREEEERESEEREREES 


96¢ FO CA 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 31932026 4028980 49329237 6002634 7482604 9283810 
$000/mi 53 &7 76 100 123 135 
$/cet—mi 917 O13 912 O11 O11 010 
$/eet 221.71 170.04 139.24 147.73 141.65 136.28 
$/minute 007 005 005 9003 004 2004 


RARER EERERE EE EERE EEG REE EE EEE EERE EEE EEERREREREEEEEREERRERERES 


964 FO CA 565 mops 1.7 gbps4.08 gbps4.05 gbps4.05 gbps 8.1 gbps 

REV REQT 3008712 4021076 4340495 6005112 74774629 9297052 

$000/mi 350 67 76 100 123 1355 

$/ect—-mi -O016 O13 O12 O11 O11 O11 

$/ect 211.63 169.71 1359.43 147.79 141.56 136.48 

$/minute . 007 005 005 90035 904 004 
502 
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EXHIBIT 6.tii: 23 NGDE NETWORK - COMBINED COST SUMMARY Page 1 of 4 
YEAR 193. 1965 1990 1995-307 199% 1995+30% 2000 


NODL Noo race. 


Tr Factor 2d6/7a » O64 1.14 1.56835 Le Vou Lena Seerya 
Mi Factor Lele 

Imit Fill 6 

LATA ACCESS 

Tr Factor 206/735 » 684 1.14 1.36835 1 iar pea 2.9415 Se2//o 
Mi Factor Leow 

Init Fiil 6 


REP REE RRR RERERR RE EEEKRERKEKERERERRARRERERERR KHER KEKE REKEEREEKEREREREEREREEE 
45% FO CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


NODE FC 208969. 2442279 2491691 2565748 3428650 4341812 5037374 


Hoc / wa 1S1 176 179 185 247 S13 365 
F/TCtrm1 2uG 7 Apa 2 oO) 20 re 4 224 
a7cCce 206605 223.87 140.140 120.18 112.42 109.351 98.52 
LATA FC 2977577 3229827 44464262 5076421 6680664 8291100 10354429 
PUIG Sma 65 to 104 i118 156 193 241 
$/cct-mi sO2S O21 2016 2017 2015 cOlLo 014 
$/cct 566.45 918.49 430.00 407.31 Os eee 358.21 546.90) 


TOTAL FC SG1i7270 5672066 6955974 7642169 10109514 12632911 15391802 


FOG / my 88 100 123 ou 178 PPG: 271 
$/cct-mi 2039 0056 2027 2024 2023 eOEZ O21 
$/cct SoleGe Kh ee - Pe 246.96 226.02 209.29 201.18 190.07 


NODE AC 1016492 1193725 1360951 1444620 1967251 251025 2996597 


ZQOU0/ M1 7S 66 98 104 142 181 216 
$/€EC=ms ean 620 if 217 ~16 216 ~i4 
$/ect 114.81 111.87 76.52 67.67 64.50 63.51 28.61 


LATA AC 1520150 1709694 2490850 2874761 3873909 4875242 6149785 


PIOQO/mMI oo 40) nat =| 67 90 114 1475 
f/cect—-mi »Oi2 ~O11 2010 2009 2009 009. .008 
7cet 294.15 274.46 239.9% 220.66 217.58 210.64 206.03 


TOTAL AC 2556642 2903417 3851801 4319382 S841159 7385578 9146561 


SOQ / m1 43 agit 68 76 103 130 161 
$/cct-mi Veo O19 ,OLS 2014 SOLS 2O1S ~O12 
Z/cect 180.91 171.80) i36.75 127.74 120.92 117.61 112.93 


ORIGINAL PAGE IS 
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Exsifbat 6.111: 
YEAR 198: 


NOL Ne Two. 
T 


Factor W675 
Mi .F acior Loko 
Init Fiii 8 
LATH ACCESS 
Tr Factor »096/79 
Mi ‘Factor 1.3535 
inte Fs hl 8 


2o NOGDe NETWORK. 


i198 


» 6546 


» 684 


1990 


1.14 


1995-S0% 


1.5685 


~ COMBINED COST SUMMARY 


1995 


1.955 


Page 2 of 4 
1993t50% 2000 

2.9415 5.2775 

22-0415 $.2775 


RRA HE RERERERERRREKEEREEKRERKEEEKEEEKERELEREKKKAEKEKKHEERKKEEKEKEKEKKEKKEEREEE 


Sct Fu cA 


Nous FC 
Sed, Mr 
$/CCoU-mi 


sfoct 


LATA Fo 
a eran 
$/ecou-wi 
$/ect 


TOTAL FC 
SQV i 
$/cct-mi 
Z/cct 


NODE Ail 
PIG My 
£7 Ce c=mi 
Feet 


La 


LATA AC 

PII / M1 

#/cct-mi 
fect 


TOTAL AL 
FOUO/mi1 
$/cct-mi 
S/ect 


y6q mbps 1.7 gbps4.05 gbps4.0S5 gbps4.05 gbps 8.1 gbps 


2146315 
1So 
cou) 

201.14 


3229837 
75 

O21 
$18.49 


5376152 
95 
034 


518.11 


1062102 
77 


tan 0 
@ ou! 


99.53 


1709694 
40 

Ol] 
274.46 


2771796 
69 

~0i8 
164.Ui 


2322062 2524426 3299165 
167 182 22 
ay 25 jay 

130.56 118.24 108.17 

4464282 5076421 6680664 

104 118 156 
.018 2017 2015 
430.00 407.31 375.23 

6786345 7600847 9980037 

120 134g 176 
026  ,.024 2022 
240.93 224.79 206.61 
1294235 1432121 1918070 
9 103 138 
e ig 6 17 s 16 
2.77 67.08 62.89 
2490850 2874761 3873909 
58 67 90 
2010 009 .009 
239.92 230.66 217.56 
3785063 4306882 5791976 
67 76 {a2 
2015 2014 015 
134.56 127.38 119.91 
ORIGINAL PAGE iS 
OF POOR QUALITY 
, 
505 


4090070 
295 

020 
103.16 


8291100 
193 
2015 
3598.21 


12581169 
2is 

O21 
197.17 


24113581 
174 
215 


60.82 


4875242 
114 


009 
210.64 | 


7266922 
128 
2015 
116.04 


4998805 
20) 

24 
97.76 


10354429 
241 

2014 
246.90) 


{SSSS232 


270 
2 O20 
189.59 


2985822 
21s 

214 
56.40 


6149785 
143 

- 008 
206.03 


9135607 
161 
~Ole2 
112.81 








EXtas.! & 111: 23 NODE NETWORi - COMBINED COST SUMMARY Page 2 of 4 


Yan 


five, te. WORE. 
Tr Factor 
ho Factor 


iat rails 


LA\i& ALCESS 
Tr Factor 
Mi Factor 


Imit rail 


1985 1995 1990 199S-S0% 1995 L99S+S0% 2900 


5675 O64 1.14 1.3685 1.955 2.5415 3.2775 
eis 

8 
.5675 » 684 1.14 1.3685 1.955 2.5415 3.2775 
LSS . 

6 


HREM EP KRERWERERERERREKERREEERKERRRERKEEREKEREHRERKEREKEEREKRKEEEREKEKKKERKRKEKEE 


~ 


aa, 
rt rt 
i 3 
3 
_ 


moe 


vee Se 


LATR FE 
Sti 
$/cct—-mi 
s7CCt 


TOTAL FC 
FOCW/ mM. 
$/cct-mi 
$/CEt 


NODE AC 


z nal 3 i i iv a 


dy 


- ¢ 


4, CcuTmi 


es GCL 


LATA AC 
FOQO/M1 
$/ceat—mi 
/coct 


TOTAL Au 
Fini / ms 
Z/cct-mi 
$/cct 


405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


2622379 2716726 2863154 3684703 4520562 5354781 
169 196 208 265 326 286 

61 028 PERSE 230 028 of 
245.73 152.76 155.05 120.61 114.01 104.73 


3229827 «64464282 5076421 6680864 8291100 10354429 
73 104 118 156 19:3 243 

0O21 2Oi6 2017 2015 ~O15 ~O14 
918.49 450.00 407.31 S7O3e2S ou8.21 346.90 


§$852217 7181009 7959575 10365567 12811661 15709209 


1035 126 140 183 226 Ze 
e 037 ® 028 e 0235 a 02:3 e O22 e O02 1 


346.28 294.95 255-40 214.59 204,02 193.99 


1266352 1451677 1572587 2070482 2582302 3124563 
Fi 105 115 149 186 225 

29 220) 18 j17 6 ea 
118.67 81.62 73.66 67.89 65.15 61.11 


1709694 2490850 2874761 3873909 4875342 6149785 
40) =) 67 90 114 145 

-O11 20109 2009 2009 0009 2008 
274.46 209.98 220.66 217.58 210.64 206.03 


2976047 3942527 4447348 3944391 74576435 9274248 
we 69 78 105 L3t 163 

2019 2015 2914 2013 2013 2O12 
176.1% 159.97 151.55 1235.06 118.76 114.553 
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EXHIBIT 6.111: 23 NODE NETWORK - COMBINED COST SUMMARY 


YEAR 1983 


NODE NETWORK 


Tr Factor 29675 
Mi Factor Leto 
Init Fill 8 


LATA ACCESS 

Tr Factor 20670 
Mi Factor 1.33 
Init Fill 8 


19835 


- 684 


- 684 


1990 


1.14 


1.14 


1995-30% 


1.3685 


1.3685 


1995 


1.955 


1.955 





Page 4 of 4 
1995+30% 2000 

2.5415 3.2775 

2.5415 3.2775 


PREG EGR AEE REE EAR EEE EEE EEE ARE EEE EERE EEE EEE 


96 FQ CA 


NODE FC 

$000/mi 

$/cct—-mi 
$/cect 


LATA FC 
$000/mi 
$/cet—-mi 
$/ect 


TOTAL FC 
$000/mi 


. $/ect—mi 


$/cect 


NODE AC 

$000/ mi 

$/ect—-mi 
$/ect 


LATA AC 

$000/mi 

$/ccet-mi 
$/cct 


TOTAL AC 
$000/mi 
$/cct~-mi 
$/ect 


365 mops 1.7 gbps4.05 gbps4.08 gbps4.05 gbps 8.1 gbps 


2312093 
167 
05S 

216.67 


3229837 
73 

O21 
318.49 


5541930 
98 

038 
327.92 
1128938 
81 


«26 
105.80 


1709694 
40 

O11 
274.46 


2838631 
30 

-018 
167.97 


2671500 2901718 
192 209 
37 34 
150.21 135.92 
4464283 5076421 
104 118 
018 017 
430.00 407.31 
7135783 7978139 
126 141 
027 025 
253.34 235.95 
1435114 1584231 
103 114 
.20 18 
80.69 74.20 
2490850 2874761 
56 67 
010 009 
239.92 230.66 
3925963 4458992 
b9 79 
015 014 
139.38 131.87 
507 


3676461 4455876 
265 S2i 

200 »2e8 
120.54 112.38 
6680864 8291100 
156 193 
015 015 
$75.23 358.21 
10357325 12746975 
182 225 
023 O22 
214.42 202.99 
2070180 2559060 
149 194 

217 216 
67.88 64.54 
3873909 4875342 
90 114 

- 909 9009 
217.58 210.64 
5744089 7434402 
105 131 
O13 O15 
123.06 118.39 


5576096 
387 
«26 


10354429 
241 

014 
346.90 


15730524 
277 

O21 
194.25 


3137933 
226 
wie 

61.37 


6149785 
143 
008 
206.03 


9287717 
164 
012 
114.69 
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EXHIBIT 6.112: 23 NODE NETWORK - REVENUE REQUIREMENTS SUMMARY 


Node Network: 484 or 96 FO Cable, various transmission rates 
LATA Access: 24f:-FO Cable, 405 mbes transmission rate 


YEAR 1983 1985 1990 1995-30% 1995 1995+30% 2000 
NODE NETWORK 
Tr Factor :56735 . 684 1.14 1.3683 1.955 2.5418 Seas /o 
Mi Factor 1.15 
Init Fill .8 
LATA ACCESS | 
Tr Factor 25679 684 1.14 1.3685 1.995 2.54135 3.27/70 
Mi Factor 1630 
Init Fill 8 


TRAFFIC 2914262 
Erlangs 1653844 1993338 3322259 3986168 S697383 7406598 9551495 


HEHEHE HEHE HEHEHE HEE HHEHEHEHEEHHEHEHEHEHHEHE HEHEHE 
484 FO CA 408 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


REV REQT 2737333 3130299 4130040 4625069 6245540 7890895 9762053 


$000/mi 48 Jo 73 81 110 139 172 
$/ect-mi 921 020 016 O15 2914 014 O13 | 
$/cct 195.22 185.22 146.63 136.79 129.350 125.66 120.55 
$/minute 907 » 007 005 005 .005 005 2004 


MEE Ebb HE EEE EEE Eb ab a E28 a bE EO EE EE OE EE EE EE EE EE EEE EH EE EE EE 


48¢ FO CA 565 mbos 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 
REV REQT 2986842 4056537 4610916 6191180 7782169 9749736 
$000/mi 353 71 81 109 137 172 
$/cct-mi 019 016  °#«.O15 -014 O13 ~O13 
$/ect 176.73 144.02 136.37 128.17 123.93 120.40 
$/minute ~ 006 005 905 «005 2004 004 


HB RAE EEE REE EEE EE GREER HEH EEREEREREDEEEEREREEEEERERERESE 


964 FO CA 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 3210135 4229767 4765731 6359013 7970110 9902716 
$000/mi 57 74 84 112 140 174 
$/ect~-mi 021 -O16 O18 2014 .014 2013 
$/cect 189.98 150.17 140.93 131.65 126.92 122.29 
3/minute 907 005 9035 9035 005 ~ 004 


SEE EEE EEE REE EEE EEE ERE EEE EEE EEE EER REE EEE EEE EEE EHH 


~ 


96¢ FO CA S65 mops 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 

REV REQT 3060309 4211398 4778118 4358382 7944281 97916936 

$000/ mi 54 74 84 112 140 175 

$/cet—mi 020 016 6015 2014 ~014 .OtS 

$/cct 181.08 149.32 141.31 131.43 126.51 122.46 

$/minute 007 ~003 005 0038 008 004 
SLO 
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FIRST COST & REVENUE REQUIREMENTS 
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EXHIBIT 6.115: 11 NODE NETWORK-REVENUE REQ’TS SUMMARY-NO MULTIPLEX 


Node Network: 48 or 96¢ FO Cable, various transmission rates 
LATA Access: 24f FO Cable, 405 mbos transmission rate 


YEAR 1983 1985 1990 1995~-30% 1995 1995+30% 2000 
NODE NETWORK 
Tr Factor 29675 - 684 1.14 1.3685 1.955 2.5415 Seal? 
Mi Factor tein 
Init Fill .8 
LATA ACCESS 
Tr Factor 20679 - 684 1.14 1.3685 1.955 2.94158 3.2775 
Mi Factor 1.38 
Init Pill 8 


TRAFFIC 2530758 | 
Erlangs 1436205 1731038 2865064 3463342 4947632 6431921 98294559 


JHIEHES HEHEHE HEEHIEE HEHE HHEHEHEHEEHEEHEE EEE HEEEHiEEbbibHeb tiie 
48¢ FO CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbos 


REV REQT 1630521 1728511 1302663 1203721 1326625 1482400 1467029 


$000/mi 25 26 20 18 20 22 22 
$/ect-mi . 008 907 003 003 «002 002 901 
$/cct 1635.67 143.96 65.09 30.11 38. 46 35.25 25.50 
$/minute 005 004 -002 | 901 ~001 001 901 


RRA EE EGER THREE EREE BERET SERRE ER EEE EEEEEEREEERERERRERERRERES 


484 FO CA 565 mbps 1.7 gbps4.03 gbps4.05 gbps4.05 gbps 8.1 gbps 
REV REQT 1628367 1207082 1163169 12435939 13359147 1428424 
$000/mi 25 18 18 19 21 2a 
$/ecet—-mi «007 003 003 2002 002 001 
$/cect 135.38 60.32 48.42 34.30 30.37 24.83 
$/minute ~ 004 .002 .001 2001 001 2001 


RHEE EHR EEERE RED EREEGEREEEEE REELED EERREEEEE ERE EEEREEEEREREREREERERSE 


96¢ FO CA 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 1772326 1314396 1246706 1332694 1511873 13510013 
$000/mi 27 20 19 2li 25 25 
$/ect—mi 008 903 «003 .902 902 001 
$/ect - 147.41 63.49 31.90 39.42 35-89 26.25 
$/minute «004 »002 002 001 2001 001 


HEGRE RELEREEERERERREEREEEEEREREEREEERER HH EEEEEEEEHEREEHRRERERERREREREERSE 


94¢ FO CA 565 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 

REV REQT 1659108 1269714 1251274 1334044 1430783 13516529 

$000/mi 25 19 19 20 22 23 

$/ect 138.18 63.435 32009 38.87 32.07 26.36 
514 











TOTAL FC (24f/96f FO) 
REV REQT (24f/48f FQ) 
REY REQT (24f/96f FO) 


Ro] REV REQT (241/96F FO) 


NA TOTAL FC (24f/48f FO) 
NY) REV REQT (24f/48f FO) 


7) BB SS WZ 


(ALAA RMA aa 
ME EEE DRESEEWD 


AAAs 


RZ Sd oe oe oe ne ne ne a oe a ae 8 a a ee ne Tans. 
f-- Ch ne he er lee thanhen he a Ang hh ahha dh anche utah nat th .._L nk tt tej 4 
FILA CALALALAAAAaaaaad 
| 4 } LEME EERE ANS 0 
RZ a ad ae nd ne ae ae ae de ne a ee ne oe a a 17 ff 4 00 
, | Jo tho—o_tio_ttioouZi{iueiiooadtiomtiasmtudiastiactiutt..tt ft ff ff ££. # | 
‘Z CLIDLELLEEL EEO EL ETE, 
- > om en on en ee AAAS 
Wd FAV AVAVAVAVAVATAVAVAVAVAVAVAVAVAVAVAVAVAVAT f fit, 
(—L._24 4. hhh ott. t..d 42.2.2. 2. 2.2.2) 
+ PLMIPLIUOPP PATEL E LL Ee. Ee, 2 oo a oe ee 
iL.) a Ah A ee ee + a .©9.@.@.@.: “Oo¢ +S66 [ 
LVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAT .¥ C6 fill 
(2 4.4. hth thn h..t kh htt. 2._2.2.2. 2.2 2. 
MRILIRTLLOTTA ELE LE. yy YY Y ¥ 
2. Th HE TE Wh ER VE 777 7 | 
( ) aVaAVaAVaVaAVAVAVAVATAVAVAVAVAVAVAVATAVAVAY 
| limatioantmmiiatiumtiovutticuitendia dunt ff £¢ ££ ££ «FF | 
» CLELMETL ORE OL INILEE. ar ara aa ; ify 
Ld VaV AV 60s O sa VAT AVA Vs FAV AVAVAVTAWAVATAYVA wavayv Poon | 
f_ 4.4.4. 4.4 44 .2.20.2..0..24.22.2.2.2..2.2 
PPLIPLATO PITTED. INASLASASZNZSLZ9 ZN ¢ 


"aVaVWaVaV aVaVaeVaVaVaVaGasVasVaFaWaVaVaVat 
| Leal iamidambhe ith unt _Atft_=<A. fff fff) 


’ £4 Ad A A At A 


NAALAL LYS y o¢ = c 6 6 " 


D 
FIRST COST & REVENUE REQUIREMENTS 
REVENUE REQUIREMENTS PER CIRCUIT 


; TORINO «= KOS —S66} CLL LLL LL 
i ir th hn aaa a~esr~er--er“e, 
PRLRIETRTITRERE RDA SSL LLL LY 
j an AY any GP A SD AM ia a OP A AO Oa La? GN a a a 
SSS EEX XEEEX 0661 
{WAWiWi iW. 0.0.0. 0.0.0. Oi ele. ele le ele 066 l 
iL #4 #. £ “4.4 £4 ££. f Af. ft ff 4. ff ff YY fF fF ff) rv VY YVYYVYYVYYVYYYVYYVYYV WY YY) 
rreewrne PATRI ATTA TT (iAttttitkhtitktltithititithlhl 
\WeaWaWaWaGVeVaVaGa~aVGn~aWa~aV ri Wse Swi Le Ole Leelee eee 
) i mn tn i ir err an hmm iro MAAAODADDBDAADADBAALAAAA ALAA Sg6l 
AIRIRIRIRTR za ZRIATR ane SEE I . LLALZASMLAALAA¢A4AAALAAALAL LA 
PW oS Wa Waa WW Wi Wi Wi Si Wi We We Wi WiGFrWiWiWi~Ws~aWra Wa 


a Le Le La A a A SF A A a A NY AG a QO ae Ua a a ED 


Wilsilsizirzililzzirririvriiriviziiy £86 


EXHIBIT 6.115A:1 1 
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EXHIBIT 6.116: 15 NODE NETWORK-REVENUE REQ’TS SUMMARY-NO MULTIPLEX 


Node Network: 48 or 976 FO Cable, various transmission rates 
LATA Access: 24f FO Cable, 405 mbps transmission rate 


YEAR 1983 1985 1990 1999-307 1995 1995+20% 2000 
NODE NETWORK 
Tr Factor .5675 . 684 1.14 1.3685 1.985 2.5415 3.2775 
Mi Factor 1.15 
Init Fill 8 
LATA ACCESS 
Tr Factor 5675 . 684 1.14 1.3689 1.9535 2.5415 3.2775 
Mi Factor 1.35 | 
Init Fill 8 


TRAFFIC 2668829 
Erlangs 1914561 1825479 30424464 3652293 3217561 6782830 98747088 


SEEHEB EEE EHEHEEMHEEEHHEEEEEEBHHEHEEEHHEHEEEEMEH HEHE HEHHHHEH HEHEHE 
484 FO CA 408 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


REV REQT 1631290 17653664 1300448 1220794 1310176 1443551 1439470 


$000/mi 20 27 20 19 20 22 22 
$/ect—mi ~910 - 009 «004 903 » 902 002 902 
$/cct 153.08 137.47 60.75 47.351 35.69 30.25 235.59 


#/minute 905 004 - 4002 O01 001 001 O01 


IEEE ETE TENE TRAE EEE HE OTE AE EEE A HEH SE TEE EE HE TE TEE TE EEE EE HEHE EE EE HEE He EE EERE EE 


48¢ FO CA 545 mbos 1.7 gbps4.035 gbps4.05 gbps4.05 gbps 8.1 gbps 


REV REQT 1643680 1226524 1186043 1262533 1341540 1417659 
— $000/mi 25 19 18 20 2i 22 
$/cect-mi - 008 2004 903 ~902 902 ~001 
$/cect 127.97 97230 46.15 34.39 28.11 25.903 
$/minute 004 2002 »001 »Q01 ~O01 901 


RHEE RHEE EERE HREE EERE SEERA RREER EE EEREEEEREREE EEE ERRREREREE RST 


96¢ FO CA 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbos 
REV REQT 1858983 1397807 1335319 1411602 13541905 1565043 
$000/mi 29 22 21 22 24 24 
$/cet~mi 009 004 903 002 9002 902 
$/cct 144,74 65.30 51.96 38.45 32.51 25.43 
$/minute 004 902 »002 001 901 901 


HERE EERE REE RE EH ERE EREEEREREEEEREREREERGEE EEE SE 


96¢ FQ CA S65 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 
REV REQT 1710961 1367738 1345688 1422179 1499895 15773504 
$000/mi 26 21 21 22 2S 24 
$/cct—-mi «009 004 003 .003 ~002 002 
$/ect 133.21 63.89 =F AY 38.74 31.43 2524S 
$/minute 004 002 9002 001 O01 2001 
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EXHIBIT 6.117: 17 NODE NETWORK-REVENUE REQ‘’TS SUMMARY-NO MULTIPLEX 


Node Network: 48 or 96¢ FO Cable, various transmission rates 
LATA Access: 24 FO Cable, 405 mbps transmission rate 


YEAR 1982 1988 1990 1995-307 1995 1995+30% 2000 
NODE NETWORK 
Tr Factor 206735 . 684 1.14 1.3685 1.955 2.5415 Seal7o 
Mi Factor 1.135 
Init Fill 8. 
LATA ACCESS : 
Tr Factor ~5675 . 684 1.14 1.3685 1.9535 2.54138 3.27795 
Mi Factor 1.33 
Init Fill 3 


TRAFFIC 2830397 . 
Erlangs 1606250 1935991 32266352 3873398 S533426 71934535 9276626 


IEEE TE IEAE IESE TEE IEEE HE IEE TEE HE IE IP IIE EE SE HE AE EP IT IE HE EE SEE I TE EH HE HH aE HE bb SF HE HE Ib HE EE hh 
48¢ FO CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


REV REQT 1883528 17153392 1241120 1131892 1241430 1399123 15358565 


$000/mi 26 2? ai 19 21 23 2s 
$/cect—mi »910 «909 004 003 002 002 902 
$/ccet 134.25 120.66 32.58 39.79 30.55 26.49 19.94 


$/minute 004 004 002 001 901 O01 O01 


HBA EEE ERE EEE EEE EER EER EEE EEE EEEEEE EE EERE 


48# FO CA 565 mbps 1.7 gbps4.08 gbps4.05 gbps4.05 gbps 8.1 gbhps 
REV REQT 1583209 1156594 1127460 1204079 1293146 1364550 
$000/mi 26 19 19 20 22 23 
$/ect-mi 009 »004 003 002 002 002 
$/cct 111.36 48.81 39.64 29.43 24.48 29.03 
$/minute 003 » 002 2001 001 2001 001 


SHARE EAGER EERE REEEEEEEERERREREREEEEEEEEEREREERRERERE 


964 FO CA 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 1800371 1326180 1285188 1370337 1461727 13520245 
$000/mi 30 22 21 25 24 20 
$/ect-mi -O10 904 2903 903 »002 902 
$/cct 126.64 50097 45.18 35.75 27.47 22.52 
$/minute 904 » 002 O01 O01 O01 ~901 


MEM EEE EE EE EE EE EE EE EE EEE EEE RRR EEREREREEEEEEEREREEEEEREEE SE 


964 FO CA 565 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gips 

REV REQT 1657057 1318276 1296396 1373014 14356731 1533486 

$000/mi 28 22 22 23 24 26 

$/cct—-mi 009 004 ~004 003 002 » 902 

$/cct 116.56 55.44 43.58 33.79 27.98 22.ol 

$/minute | 2004 002 O01 O01 001 «O01 
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REV REQT (24f/96f FO) 


NY TOTAL FC (24f/48f FO) 
RS TOTAL FC (241/96f FO) 
Z REV REQT (24f/48f FO) 
NY REV REQT (241/48f FO) 
RS REY REQT (24f/96f FO) 
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EXHIBIT 6.118: 23 NODE NETWORK-REVENUE REQ’TS SUMMARY-NO MULTIPLEX 


Node Network: 48¢ or 96 FO Cable, various transmission rates 
LATA Access: 24f FO Cable, 405 mbps transmission rate 


YEAR 1983 1985 1990 1995-30% 1995 1995 +30% 2000 
NODE NETWORK 
Tr Factor 29675 - 684 1.14 1.3685 1.955 2.5415 3.2775 
Mi Factor 1.19 
Init Fill .8 
LATA ACCESS 
Tr Factor 25675 . 684 12.14 1.3685 1.9535 2.5415 3.27795 
Mi Factor 1255 
Init Fill A | 


TRAFFIC 29714262 
Erlangs 1653844 1993358 3322259 3988168 697383 7406598 9551495 


Se ETA EET EERIE ETE EE IEEE EE IEE EEE HE EEE EE HE EEE EEE HEHE TE EE EE EE EE EE EE Hh 
484 FO CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbips 


REV REQT 1570586 1724333 1262613 1183688 1330523 1502903 1524956 


$000/mi 28 30 22 21 23 26 27 
$/cet-mi 912 -O11 © .005 904 003 003 «002 
$/ect 112.01 102.03 44.85 | 55.01 27.54 25293 18.83 
$/minute 004 ~004 902 O01 901 001 ~001 


Se EEE EEE EE EEE EE EE EE EEE EE EEE EEE EEE EEE EEE REE 


484 FO CA S45 mobos 1.7 gbps4.05 gbos4.05 gbps4.05 gbps 8.1 gbps 
REV REQT 1580876 11891190 1169535 1276163 1394178 1512639 
$000/mi 28 21 21 22 25 27 
$/ect—-mi ~910 005 » 9004 003 002 002 
$/ect 93.54 42.22 34.59 26.42 22.20 18.68 
$/minute 003 002 O01 O01 001 2001 


EA EEE EEE ERE EE EE EEERERREREEREEREREEREERERE EEE 


96¢ FO CA 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 1804169 1362340 13243351 1443997 1382119 1665618 
$000/mi 32 24 23 25 28 29 
$/ect—mi 012 005 004 903 .003 2002 
$/ect 106.75 48.37 39.17 29.89 25-20 20.57 
$/minute »004 ~002 .901 001 001 001 


HEGRE EEE EERE ERE EEE EEE EERE EEE EEERE EER HERRERE 


964 FO CA 565 mbps 1.7 gbps4.05 ghps4.05 gbps4.05 gbps 8.1! gbps 

REV REQT 1694342 1343968 1336737 1443365 1556290 1679841 

$000/mi 29 24 24 25 a7 30 

$/ect 97.89 47.71 39.53 29.88 24.78 20.74 

$/minute 004 002 »O01 001 001 2001 
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EXHIBIT 6.119: 11 NODE NETWORK-REVENUE REGQ’TS SUMMARY-1960's TECHNOLOGY 


Node Network: 48f or 96f FO Cable, 405 mbps transmission rate 
LATA Access: 24 FO Cable, 405 mbps transmission rate 


YEAR 1983 1985 1990 1995-30% 1995 1998+30% 2000 
NODE NETWORK 
Tr Factor ~5675 - 684 1.14 1.34688 1.955 2.5415 3.2773 
Mi Factor 1.i8 
Init Fill 8 
LATA ACCESS 
Tr Factor 05675 . 684 1.14 .1.3685 1.9535 2.53415 3.27735 
Mi Factor 1.55 : 
Init Fill 8 


TRAFFIC 23507358 
Erlangs 1436205 1731039 2865064 3463342 4947632 6431921 8294559 


3-96-4000 IEE E010 SSD -H-b bb HSE a a ab IE PH db db Sb SSE HS a a a at 
494 FO CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gibps 


REV REQT 2625904 2927714 42866850 4948995 6681227 8444903 10672059 


$000/mi 40 44 65 73 101 128 162 
$/cct-mi 014 013 O11 O11 010 010 010 
$/ect 263.59 243.83 214.21 206.01 194.68 189.29 185.49 
$/minute .008 .007 . 006 006 006 006 005 


346-1E-10-40-40-48-- EE 4b ah Hb bb SII tb bt bb I Ib tS ab ab EI SHE HE 4 HOE HE SA aE EE EE EE HO EE HE 


48f FO CA 565 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps &.1 gbps 
REV REQT 2927714 . 4286850 4948995 6681227 8444903 10672039 
$000/mi 44 635 73 101 128 162 
$/ect—mi .O13 O11 O11 ~910 -O010 ~910 
$/cect 243.83 214.21 206.01 194.68 189.29 1835.49 
$/minute «907 «906 2006 | 2006 «906 » 905 


TET HO EE HE IE Et bb I tb EE HE HE EI SE IEE HEE I HE EE EE EE HE 


96 FO CA 405 abps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 2971529 4312102 4918437 6671118 9415368 10607129 
$000/mi 43 65 73 101 128 1461 
$/ect—mi O13 O11 O11 ~010 .010 910 
$/ect 247.48 215.48 204.74 194.39 188.463 184.364 
$/minute 007 ~ 906 » 006 ~006 ~006 905 


EEE EEE EE EEE EEE EEE REG ERE REE 


96 FO CA S65 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 
REV REQT 2971529 4312102 4918437 6671118 8415368 10607129 
$000/mi 43 65 73 101 128 161 
$/cet-mi O13 O11 O11 -010 .010 »910 
$/cct 247.48 215.48 204.74 194,39 188.43 184.36 
$/minute » 007 2906 © 906 ~006 ~ 906 ~ 005 


922 
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EXHIBIT 6.120: 15 NODE NETWORK-REVENUE REQ’TS SUMMARY-1980's TECHNOLOGY 


Node Network: 48* or 94f FO Cable, 405 mops transmission rate 
LATA Access: 24f FO Cable, 405 mbps transmission rate 


YEAR 1983 1988 1990 1995-30% 1995 1993+30% 2000 

NODE NETWORK 

Tr Factor 5679 684 1.14 1.36835 1.955 2.5415 3.27795 
Mi Factor 1.13 

Init Fill 8 

LATA ACCESS 

Tr Factor 5675 . 684 1.14 1.3685 1.9535 2.54195 3.2/735 
Mi Factor 1.35 

Init Fill S| 


TRAFFIC 2668829 
Erlangs 1514561 1825479 3042466 3632293 5217561 46782850 98747088 


SEE 0 Hb FEE SE HE Hb EH bE Sb Sa Ib a bb EH 0 Ha Hb HH a IE HE bb a HE EH FE OH HE IH HE EE 
484 FO CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


REV REQT 2677033 3025883 4414147 5105027 6897474 98706905 11021045 


$000/mi 41 47 68 79 107 135 - 171 
$/ect-mi ~916 6015 O15 O13 O12 O12. O12 
$/ect 251.22 233.59 206.21 198.466 187.89 182.45 179.08 
$/minute -908 907 006 006 006 0035 005 


ee ee ee ee el le el 


4g¢ FO CA S65 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 


REV REQT 3023883 4414147 $105027 6897474 8706905 11021045 
$000/mi 47 68 79 107 135 171 
$/ect—mi 015 O13 O13 O12 912 O12 
$/ect 235.59 206.21 198.66 187.89 182.45 179.08 
$/minute 2007 » 006 «906 006 005 . 005 


96-496 36-3696 36-0 8-48 8 Fb HE EE IE IEEE SEE IE IEE IE SE HE IE Ib Sb Ib ab SP St et IP bb IE IEE IE HE SE ab SB HE HE SE a ab Hb Hb oH 0 9 db bbb a 


96¢ FO CA 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 3119202 4487684 §$137314 6910406 8702374 10970835 
$000/mi 48 69 80 107 135 170 
$/ect—mi -916 O13 2013 012 O12 012 
$/cect 242.85 208.24 199.92 188.24 182.35 178.26 
$/minute 007 «006 006 006 008 005 


HR EERE EE BE REE EREEREERER NEE REREER ERERREER 


96¢ FO CA 565 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 

REV REQT 3119202 4457654 5137514 6910406 8702374 10970835 

$000/ mi 48 49 80 107 135 170 

$/cct-mi »O16 0013 O13 »O12 O12 -912 

$/ect 242.85 208.24 199.92 188.24 182.35 178.26 

$/minute «907 2006 2006 » 9006 2005 ~905 
524 
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EXHIBIT 6.121: 17 NODE NETWORK~REVENUE REQ’TS SUMMARY-1980’s TECHNOLOGY 


Node Network: 48f or 96 FO Cable, 405 mdps transmission rate 
LATA Access: 24 FO Cable, 405 mops transmission rate 


YEAR 1983 1985 1990 1995-30% 1995 1995+30% 2000 
NODE NETWORK 
Tr Factor 20675 » 684 1.14 1.3665 1.953 2.0418 Seai/a 
Mi Factor » 
Init Fill 8 
LATA ACCESS 
Tr Factor 056735 - 684 1.14 1.3685 1.955 2.5415 3.27735 
Mi Factor 1.33 
Init Fill 8 


TRAFFIC 2830397 
Erlangs 1606250 1935991 3226652 3873398 5533426 719354535 9276626 


SESE SESE IEEE HIP 0-0 J HE SE HE IE Eb HSE bb Nb a EI IE A ES Hb Hb HE Hb bb HE EE EE HE HE ht HE 
48 FO CA 405 mbps 405 mops 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


REV REQT 2708228 3067046 4810989 5$2534770 7170022 9088121 11483725 


$000/mi 45 =p 735 88 120 152 192 
$/cct~mi 918 O17 O15 914 014 O18 O15 
$/cect 229.35 215.74 190.38 184.74 176.46 172.05 168.58 
$/minute 007 - 007 906 006 006 005 00S 


en ee ee ee ee ee el el 


484 FO CA S65 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 
REV REQT 3067046 4910989 5294770 7170022 9088121 11483725 
$000/mi Si 735 88 120 152 192 
$/cct-mi | 017 O15 2014 .O14 O13 2013 
$/cect 215.74 190.38 184.74 176.46 172.05 168.58 
$/minute 007 -906 006 006 005 005 


Ib EEE ee EEE He EE EE EE EEE EE EEE EERE REREREREEE RE EERERERERE SE 


96¢ FO CA 405 mops 810 mops 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 3152026 4877287 5290701 7169122 9088207 11447897 
$000/mi 33 76 88 120 152 191 
$/ect~mi O17 O15 2914 2014 O13 O13 
$/cct 22i.71 193.18 186.91 176.43 172.05 168.035 
$/minute 007 006 006 006 005 905 


LHRH ARE REEL RE EEE EEEREEEERREERERERERE RARE 


964 FO CA S65 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 
REV REQT 3152026 4577257 $290701 7169122 9088207 11447897 
$000/mi ro 76 88 120 1352 191 
$/cet~-mi 017 O15 .014 014 013 O13 
$/ect 221.71 193.18 186.01 176.43 172.905 168.05 
$/minute _ 0907 906 7006 «9006 005 005 
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EXHIBIT 6.122: 23 NODE NETWORK-REVENUE REQ’TS SUMMARY-1960's TECHNOLOGY 


Node Network: 48f or 96 FO Cable, 4035 moos transmission rate 
LATA Access: 24f FO Cable, 405 mbps transmission rate 


YEAR 1983 1985 1990 1995-30% 1995 1995+30% 2000 
NODE NETWORK 
Tr Factor .5675 - 484 1.14 1.3685 1.955 2.9415 3.2775 
Mi Factor 1.15 
Init Fill 8 
LATA ACCESS | 
Tr Factor »56735 » 684 1.14 1.35683 1.935 2.5415 3.2//79 
Mi Factor 1.35 
Init Fill 8 


TRAFFIC 2914262 
Erlangs 1653844 1993355 3322259 3986168 5697383 7406596 9551495 


3bFb 3-96-15 ib bb 46 EEN bb F828 84 bb ab Hb Ee Tb EE aE ESE Hb bb Sb HE IE 8 EE SE HE I Eb IE de Eb ab bb ee 
48¢ FO CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


REV REQT 2737333 3130299 4636794 5409061 7409898 9368417 11908549 


$000/mi 48 Jo 82 . 131 165 210 
$/cet—mi 021 «920 018 917 917 -016 2916 
$/cct 195.22 185.22 164.62 159.97 1533.40 149.19 147.06 


$/minute +007 - 007 006 © .006 906 005 005 


eee rT Te TTT tt oT oo ae a tatehatenahshatetehahehahahahahaheheheheRatiehelaheiaiaheiatataiahaheiehehateiaiahheieheieheiel 


48f FO CA 565 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbhps 


REV REQT 3130299 4636794 53409061 7409898 9368417 11908549 
$000/mi we) 82 95 131 165 210 
$/cet~mi 020 018 017 017 -O16 016 
$/ect 195.22 164.62 1539.97 153.40 149.19 147.06 
$/minute «007 006 006 »006 - 005 «905 


HIE EEE EEE EH ee EE EE EEE EE EEE ERE REE EERE ERE ERR EEE E 


964 FO CA 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 3210135 4664583 S458528 7447211 9382836 11900454 
$000/mi 7 82 96 i3i 165 210 
$/cet—-mi 921 .O18 -O17 017 .916 ~O16 
$/ect 189.95 1653.60 161.38 134.17 149.42 146.96 
$/minute 9007 ~006 «9006 ~006 005 905 


HEHEHE EE HEE EH EE He EE EE EEE EE EEE EE EEE EEE EA EERERREREE EE REREERE EE 


96# FO CA S65 mbos 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 ghps 

REV REQT 3210135 4664583 5455528 7447211 9382836 11900454 

$000/ mi 37 82 96 131 165 210 

$/cct ' 189.95 165.60 161.35 154.17 149.42 146.96 

$/minute » 007 «006 906 2006 00S 008 
528 
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FIRST COST & REVENUE REQUIREMENTS 


NY TOTAL FC (24/48 FO) 


20000 


RY TOTAL FC (24f/96f FO) 


A REV REQT (24f/48f FO) 
NV REV REQT (24f/96f FO) 
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REVENUE REQUIREMENTS PER CIRCUIT 


NY REY REQT (24f/48f FO) 
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RS REV REQT (24f/96f FO) 
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EXHIBIT 6.123: 11 NODE NETWORK-REVENUE REQ‘TS SUMMARY-REGULATED 


Node Network: 48f or 96 FO Cable, various transmission rates 
LATA Access: 24f FO Cable, 405 mbps transmission rate 


YEAR 1983 1985 1990 1995-30% 1995 1995+30% 2000 
NODE NETWORK 
Tr Factor »5675 . 684 1.14 1.3685 1.9535 225415 Se2l775 
Mi Factor 1.13 
Init Fill .8 
LATA ACCESS | 
Tr Factor 5675 .- 684 1.14 1.3685 1.955 2.0415 Sea//3 
Mi Factor 1.39 
Init Fill 8 


TRAFFIC 25507358 
Erlangs 1436205 1731038 2885064 3463342 4947632 6431921 8294559 


FETE HEHE HEHE TEE TE The EAE HE EEE FE EE eS EH TEE TE ITE HE EEE SE Hb EH Hh EEE HE EE REE HE HE EEE ES EH 
48¢ FO CA 405 mbps 405 mbps 810 mbps 1.7 gops 1.7 gbps 1.7 gbps4.05 gbps 


REV REQT 2055410 2286680 2749867 3007962 3990116 3001402 6059656 


$000/mi 31 ab] 42 46 61 76 92 
$/cet—mi O11 010 007 - 906 006 » 906 «905 
$/ect 206.32 190.44 138.41 125.21 116.27 112.10 109.32 
$/minute 906 «906 004 004 003 003 903 


SH EEE EE EE ee EEE EERE EEE EREEE REED ERED EEEEAREERERE 


48¢ FO CA S45 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 
REV REQT 2183736 2674256 2967409 3909430 4874149 6021052 
$000/mi 33 41 45 39 74 91 
$/cct-mi 2009 007 ~ 906 -906 ~006 005 
$/cct 181.87 133.63 123.52 113.92 109.25 104.65 
$/minute 005 004 004 2003 003 .003 


HRS HEGRE EEE EREEE EEE EEE EEEEEEEE TERE EREREREEEREEERERREEER SE 


96¢ FO CA 405 mbps §10 mops 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 23304985 2781799 3080946 4016185 3030875 6102641 
$000/ mi 33 42 46 61 76 93 
$/ect—mi ~910 » 007 907 -006 006 008 
$/eet 194.09 139.01 127.00 117.03 112.74 106.07 
$/minute .006 904 0004 003 003 003 


BRAGG RE DEERE REDE REEEREREREREEEREREEEREREEEEERERERREREREEE 


964 FO CA 565 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 

REV REQT 2217277 2736920 3085514 3997535 4949785 6109156 

$000/mi 34 42 46 61 73 93 

$/cet-mi «910 007 «007 2006 » 006 . 005 

$/ect 184.66 136.76 127.19 1146.48 119.93 106.18 

$/minute «9005 004 2004 003 .003 2903 
530 





’ . 
. 








am Oo 6 So OD o fo 
ri anne ne Lb 
Lil rv qe eo = ~~ = 
-— 09 wo a4 © a) wo 
~t oO) ~ o ~t o 
ri see: a cra va 
msl +.) oS oS + + 
=5 a a A a Se 
Py - & - k& 
go 2 ®& g g wy 
Lit 22e «& ~~ « 
ac - t-te > 
YG 56S & & _ im 
| & — t x ow = uel a 
~SARNG@ oY 
oc = A N YY ~w 1/4 
Ll tJ ——- 
O « IPE II PETE ITER IIE I ETE ov POTTY 
> 5 EEE EEE PP ISIS: iw UZZLL2LPPLLEL 
We ee —i—ists—‘“‘“‘“‘“‘its I Rar RN 
- A aA A oA Oo Oo on Om LJ NAA A AAA AAAAAA 
i FPP TTP TPA TTT PAS ASA A O00Z QO. IIZLLLLLELLLLA WO 
uj m pee SS 55S 5-5-5524 W”) PG F990 9 .G.0.9.F.0.9.F 
> at a aS DT CCT TAT CAT CAS TOT TON TT “i LLLLL LLL LLL DT 
= (ooo TAXA KARAS 
= PDIP PPPS PP SOL +5665 = PL LLLLLLLILL LL, 405 +S661 
bs PLETE OLE LEELELE = 0'0'0'0'0'0'0'0'0'0'0'0 08" 
o> DODO OOOO OOOO DODO ul ZLLZIZILIT ILI) 
© oe Coors «S661 > (7722222222222 21 S66t = 
> ae ec S eee ee ee EES ss 
OW 4G 4 a ae ae 4 ee ae a ee ee ae Lil 
7 RZRI REEL ETE FFF F FFG FGF GVA AF 
en PIII LOL-SE6I sa CLLILLIDIVIPIVY DY ~%O0S—-SE6I 
™ Oo ravereres: Lil 9.9.9 .9.9.0.0.0.0.0.0.0.0.0.0.0.4 
-- 2 rAvaravavavavavarararays > TILLLLALLALLLLL LL 
<[ LET IIET ITS yA 0'0'0'0'0'O'0'0'0'0'0'0'0'O O04 
N) VYSZVsysy 4(O0661 tJ "2iiLLiLLLLLZLA2LLLL V66I 
i") RTT > A°A"A"A'A'A'AAA'AAA’AATATATATATATATAA 
NN w DTT IO DIN A ZILZZLLZLLZLILLLILLLLLLLZLLA 
wT Lo WIVIT TZ DNA AD AAA OAL AAAALASL LASALLE 
‘ ort S86 h ZALILZLLZLLLLALLLLZLALLLLLA 86l 
-- <I} epg) Z777ZZLZLZZ LILI LULL LLL OE BGI 
(Yr) @ Ay A60 a 4 2 4 a 2 
i rs eens Si ie 
ep oO o oO Qo Oo oO 
rr 8 © o = ° ° ° a o ° 
- oO Oo o ° o Oo oO oO 
wn oO tr) in ° mn ° ra) 


a (W$) LSO9 ($) 1800 





EXHIBIT 6.124: 15 NODE NETWORK-REVENUE REQ’TS SUMMARY-REGULATED 


Node Network: 48¢ or 96 FO Cable, various transmission rates 
LATA Access: 244 FO Cable, 405 mops transmission rate 


YEAR 1983 1985 1990 199§-30% 1995 1995+30% 2000 

NODE NETWORK 

Tr Factor 5675 - 684 1.14 1.3685 1.955 2.94135 3.2775 
Mi Factor 1.15 

Init Fill 8 

LATA ACCESS 

Tr Factor .5675 - 4684 1.14 1.3685 1.955 2.0415 3.27735 
Mi Factor 1.35 

Init Fill 8 


TRAFFIC 2668829 
Erlangs 1514561 1825479 3042466 3652293 5217561 6782830 8747088 


3 HH Hh bE HE EAE TEE ETE FE EE TEAR IE IEE HEHE TE IEE HE I 10 ESE EI HE HE EH EH ET HE TE HE EE HE HE TH HE eb EE He hE EE 
48¢ FO CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


REV REQT 2126091 2402101 2888609 3164323 4162893 5202842 65540635 


$000/mi SS 37 45 49 64 81 98 
$/ect—mi O15 012 009 - 908 007 907 907 
$/ect 199.51 187.02 134.94 123.14 « 113.40 109.02 102.92 
$/minute ~006 «006 004 004 2903 003 003 


J6-4E-FE ESERIES EES I-III EEE EEE HEE 28 SESE EEE IB be HE Hb tb Jb tb tb eat 


48¢ FQ CA S65 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 
REV REQT 2280087 2814686 3129572 4115251 3100832 6312251 
$000/mi : 33 44 48 64 79 98 
$/ect—mi O12 ~ 009 .008 | 007 007 2007 
$/ect 177.52 131.49 121.79 112.10 106.88 102.57 
$/minute 005 004 ~004 ~003 2003 003 


HHH EREERE EE EREEREEHEEEEREAESEREEEEER EER EERERERREREEEREERERERERREERESE 


964 FO CA 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbtps 
REV REQT 2493420 29865968 3278848 4264320 3301197 6459636 
$000/mi 39 46 Si 66 82 100 
$/ect-mi .O13 009 908 .908 007 » 907 
$/cect 194.29 139.49 127.60 116.16 111.08 104.96 
$/minute «006 » 004 904 903 003 2003 


HHH HEB EERE EERE EEE ERE RREE EERE EEEREREEREEEEREREREREEEEES 


964 FO CA 34635 mbps 1.7 gbps4.05 gbps4.05 gbps4.05 gbhps 8.1 gbps 
REV REQT 2347399 2933899 3289217 4274896 5259187 6471896 
$000/mi 36 46 si 66 81 100 
$/cct-mi O12 009 . 008 008 «007 007 
$/cct 182.76 138.08 128.00 116.45 1190.20 105.16 
$/minute 2005 © 004 004 .003 «003 2003 


332 
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REVENUE REQUIREMENTS PER CIRCUIT 
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EXHIBIT 6.125: 17 NODE NETWORK-REVENUE REQ’TS SUMMARY-REGULATED 


Node Network: 48f or 946f FO Cable, various transmission rates 
LATA Access: 24f FO Cable, 4035 mbps transmission rate 


YEAR 1983 1985 1990 1995-30% 1995 1995 +307% 2000 
NODE NETWORK 
Tr Factor WO75 - 684 1.14 1.3685 1.955 2.8415 3.2775 
Mi Factor 1.13 
Init Fill 8 
LATA ACCESS 
Tr Factor »5675 .- 684 1.14 1.3685 1.955 2.9415 3.2770 
Mi Factor 1.35 
Init Fill 8 


TRAFFIC 2830397 ; 
Erlangs 1604250 1935991 3226652 3873398 3533426 7193453 9276626 


3-90 Fb Hb FE Fb TEBE HE HEHE EE HO HEE HEE ETE AE OE HIE IE FEE IIE FE NE I IE FETE HE TE SE EH SE TE EE HE EE 
484 FO CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


REV REQT 2188138 2443214 3006210 3283652 4381785 SS26501 6723442 


$000/mi 36 41 50 Jo 73 92 112 
$/ect—mi 0014 © O13 ~O10 ~ 909 . 008 908 908 
$/cct  - 182.97 «171.86 126.87 115.44 107.84 104.62 98.70 
$/minute 006 905 004 904 003 903 003 


Se Se bE TEE EEE EE EEE 0 HEE EEE EEE EEE SEE TEE EEE EEE TE EE EE TEE TEE EE TEE EEE EEE EE EEE EE 


48f FO CA S65 mops 1.7 gbps4.08 gbps4.05 gbps4.05 gbps 6.1 gbps 
REV REGT 2311030 2921684 3279220 4344433 3420524 6729650 
$000/mi 39 49 35 72 90 112 
$/ect-mi ~913 009 » 009 008 008 908 
$/ect 1462.36 123.31 115.29 106.92 102.62 98.79 


$/minute ~005 ~004 ~004 .003 ~003 ~903 
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96 FO CA 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 2528193 3091270 3436918 4310891 S589105 46885344 
$000/mi 42 52 o7 73 93 115 
$/cct—mi ~O14 .910 »909 909 908 .008 
$/cct 177.83 130.46 120.83 £111.01 103.81 101.08 
$/minute 906 004 004 903 903 003 
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964 FO CA S65 mbps 1.7 gbps4.08 gbps4.05 gbps4.05 gbps 8.1 gbps 
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$000/mi 40 == pk 38 73 93 115 

$/cct-mi O13 29010 » 909 909 9008 ~ 008 

$/cct 167.75 130.13 121.23 111.07 103.71 101.27 

$/minute 20038 ~004 «904 2003 003 2903 
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EXHIBIT 6.126: 23 NODE NETWORK-REVENUE REQ’TS SUMMARY-REGULATED 


Node Network: 48 or 964 FQ Cable, various transmission rates 
LATA Access: 24f FO Cable, 405 mbps transmission rate ; 


YEAR 1983 1985 1990 1993-30% 1995 1995+20% 2000 
NODE NETWORK 
Tr Factor 25675 - 684 1.14 1.36835 1.955 2.5415 S.2//79 
Mi Factor 1<15 
Init Fill 8 
LATA ACCESS ; 
Tr Factor .5675 . 684 1.14 1.3685 1.9735 2.9415 3.2//75 
Mi Factor 1.35 
Init Fill 8 


TRAFFIC 2914262 
Erlangs 1683844 1993335 3322239 3988168 56973835 7406598 9551495 


HE EE EE EEE EE EN TE TE IE IEE EI HE HE EH FEE EH HEE EE HE HEE EEE TEE EE HE Te HEE HE HE IE HEE HE EE 
48¢ FO CA 405 mbps 405 mbps 810 mbps 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 


REV REQT 2198709 2313381 31990538 3539546 4759466 6003662 75346552 


$000/mi 39 44 56 62 84 106 130 — 
$/cct~mi 917 O16 O12 . O11 O11 9190 O10 
$/cect 156. 81 148.84 113.58 104.68 98.53 95.61 90.97 
$/minute »906 905 004 904 004 003 00S 
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484 FO CA 565 mbps 1.7 gbhps4.03 gbps4.05 gbps4.05 gbps 8.1 gbps 
REV REQT 2371924 3125555 3525393 4703106 3894937 7354035 
$000/mi 42 re be 62 83 . 104 130 
$/ect—mi ~O15 2912 ~O11 O11 .010 ~910 
$/cect 140.335 110.97 104.26 97.41 93.88 90.81 
$/minute .005 . .004 004 2004 003 .003 
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96¢ FO CA 405 mbps 810 mops 1.7 gbps 1.7 gbps 1.7 gbps4.05 gbps 
REV REQT 2595218 3298785 3680209 4872940 6082878 7507015 
$000/mi 46 58 65 86 107 132 
$/ccet—mi 917 913 O12 -O11 2010 ~910 
$/cct 133.56 117.12 108.84 100.88 96.87 92.70 
$/minute »006 004 004 »004 004 2003 
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96¢ FO CA 565 mops 1.7 gbps4.05 gbps4.05 gbps4.05 gbps 8.1 gbps 

REV REQT 2449391 3280413 3692895 4872308 6057049 75321237 

$000/ mi 43 58 65 84 107 132 

$/ect—-mi ~O16 2013 2912 O11 ~910 .910 

$/cct 144.709 116.46 109.21 100.87 96.46 92.88 

$/minute 005 004 «004 »904 003 ~903 
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VARIOUS COST ASSUMPTIONS 
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EXHIBIT 6.1 


VARIOUS COST ASSUMPTIONS 
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FIRST COST PER CIRCUIT — NO MULTIPLEX 
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REVENUE REQ'TS PER CIRCUIT — NO MUX 
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EXHIBIT 6.136A 


NODE NETWORKS 


FIRST COST PER CIRCUIT — NO MULTIPLEX 
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FIRST COST PER CIRCUIT — NO MULTIPLEX 
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APPENDIX 6.1 


CONTINUING COSTS 


A 6.1 ANNUAL COSTS 


When a telecommunications carrier decides to purchase 
equipment for its system, it must obtaiu the money necessary to 
pay for the material and associated labor. This money is 
obtained from retained earnings, stockholder investment, and debt 
financing. These funds are classified as invested capital. 


The real cost of an equipment installation is the cost of 
paying back the money used to finance the work together with the 
cost of operating the installation. 


Cost of ownership thus includes costs associated with the 
capital required to finance the installation and costs associated 
with operating the installation. These costs can be annualized 
and lumped together as the annual cost of an installation, since 
they are incurred continuously over the life of an insgallation. 


A 6.2 CAPITAL COSTS 


Capital costs fall under three general groupings: 


® Return on invested capital 
@ Recovery of invested capital 
© Income tax (on the return on invested capital) 


Invested capital consists of Equity (shareholders') and 
Long-Term Debt (bondholders'). Both groups of investors expect a 
return for the use of their money in the form of dividends for 
shareholders and interest payments for bondholders. 


A 6.2.1 Return on Invested Capital 


The rate of return on invested capital is a composite of 
bond interest rates and the return on equity capital. The 
relationship between the overall rate of return and the return on 
equity is a function of the bond interest rate and the debt ratio 
of the company, where the debt ratio is the ratio of debt capital 
to total capital. 


For example, if the objective overall rate of return is 15 
percent, the bond interest rate is 12 percent, and the debt ratio 
is 55 percent, the return on equity capital is calculated as 
follows: 
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% ROR - (Bond Interest Rate) (Debt Ratio) 


% ROE = (1 - Debt Ratio) 
£2. xX 55 
% ROE = LS g30 = 18.67% 


A 6.2.2 Recovery of Invested Capital 


Physical assets lose value as time passes because of wear 
and tear, unsuitability (style, size, weight, power drain, etc.) 
to users' requirements, technological advances, or a combination 
of these factors. For a number of reasons, an asset reaches the 
end of its useful life and the capital invested in the asset will 
be dissipated unless some method is provided for its repayment. 
This repayment of capital is accomplished during the service life 
of the asset in the form of an allowance for depreciation which 
is treated as an expense. Depreciation expense is a tax shelter 
which permits the transfer of capital from old assets to new 
assets in regular installments as the old assets are used up in 
service. 


Depreciation expense is deducted from current revenues, but 
the amount deducted is based on the historical cost and not the 
replacement cost of the asset. This arrangement provides no 
protection against inflation. 


Nanrari ae 
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ion accounting is ordinarily used only for physical 
property with a useful life expectancy exceeding one year. The 
practice generally followed in the telecommunications industry is 
to allocate the cost of property to its years of useful life, 
year-by-year, on an even basis. This is known as straight-line 
depreciation accounting. 


eq a9 «£2 7, -—~ 


The straight-line depreciation rate is calculated using the 
formula: 


100% First Cost - % Net Salvage 
% Depreciation = Average Life 


where Net Salvage = Gross Salvage - Cost of Removal 
This is illustrated in Exhibit A 6.1. 


Mortality tables are available and are used by the 
telecommunications carriers to provide average service lives for 
various classes of telephone equipment and plant for study 
purposes. This is illustrated in Exhibit A 6.2. It should be 
noted that the stated depreciation rate is an average for an 
entire group of items, even though in practice there may be a 
wide range of actual service lives for the items in a group. 
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A 6.2.3 Income Tax 


Corporate income taxes are levies on taxable income. If a 
business is operating at a profit, and thus earning a return on 
invested capital, the return is subject to income tax and the 
income tax thus becomes a tax associated with capital. 


A calculation of the effect of the income tax on the annual 
cost associated with an investment involves the corporate debt 
ratio and the corporate income tax rate. This calculation is 
illustrated in Exhibit A 6.3. 


6.3 OPERATING COSTS 
Operating costs fall under three basic classifications: 


e Maintenance 
® Overhead and Miscellaneous 
- Administrative 
- Marketing 
- Commercial 
~ Customer Records and Billing (CRB) 
- Traffic Operating 
- Coin Collecting 
® Ad Valorem Taxes 


A 6.3.1 Maintenance Expense 
Included in the maintenence expense classification are: 
@ The cost of material and labor associated with the 


upkeep of equipment and plant. This includes training 
of maintenance forces and testing of equipment and 


facilities. 

@ Rearrangements and changes of plant. 

@ Miscellaneous expenses such as shop repairs, tool 
expense, house service, etc. 

@ Power and floor space. 

e General supervision and maintenance engineering. 


Although maintenance costs do have some relationship to the 
quantities and types of equipment in service, the broad averages 
obtained from relating total maintenance expense to total first 
cost do not necessarily hold when specific items of plant are 
considered. One of the design objectives. apparent in the 
modernization of all types of equipment is the attention given to 
reducing maintenance expense. Often this expense reduction is 
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brought about through higher first costs for the equipment. 
Thus, in a specific cost study, the associated maintenance shown 
as an annual charge is usually independent of the capital 
commitment. This is illustrated in Exhibit A 6.4 which shows 
estimated annual costs of maintaining outside plant in a major 
telephone company. Interestingly, the same telephone company 
uses averages from relating total maintenance expense to total 
first cost for nearly all other classes of plant. 


Thus, when carrying out a specific cost study, attempts 
should be made to obtain detailed actual maintenance cost data 
for specific installations under study. 


A 6.3.2 Overhead and Miscellaneous 


This grouping includes administrative costs, commercial and 
marketing costs, and customer records and billing (CRB) costs, 
all of which are classified as Overhead Costs. Also included are 
traffic operating costs and coin telephone collection costs which 
are classified as Miscellaneous Costs. 


These expenses are normally allocated as a percentage of the 
capital investment in the items of plant under study. Exhibit 
A 6.5 showg the percentages of capital investment used by a major 
telephone company to account for various overhead and 
miscellaneous costs. They are usually omitted from study 
calculations in cases where these expenses do not vary among 
different plans. | 


A 6.3.3 Ad Valorem Taxes 


Taxes of various kinds are levied on property by a variety _ 
of public agencies. Among the most important of these taxes are 
the "ad valorem" taxes which are levied on the value of the 
plant, with the plant valuation being determined by assessment. 
Ad valorem taxes are usually expressed as a percentage of first 
cost, with the tax factor being an average rate based on studies 
relating actual past property taxes to the book value of the 
plant. 


A 6.3.4 Total Annual Costs 


The various types of "costs" used in engineering cost 
studies generally fall into two classes, those associated with 
the investment of capital and those associated with physical 
plant. Some costs occur only once and others continue at regular 
intervals throughout the service life of the plant. Operating 
expenses are paid out of current operating revenues. Capital 
expenditures are paid with investor funds, both debt and equity. 
Capital expenditures carry the burden of return, repayment, and 
income taxes. 
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It can be seen that the burden of an operating cost is less 
than the burden of a capital cost, because of the additional 
burdens of return, repayment, and income taxes, most of which 
continue even if the equipment installation is not in use. 
Referring to Exhibit A 6.6, the commitment in terms of operating 
costs, ad valorem taxes, and depreciation can amount to 
approximately 14% of the installed first cost of microwave radio 
equipment and 8.5% of the installed first cost of fiber optic 
cable. Within seven years, the cumulative annual cost 
commitment, meaning the revenue requirement, will be nearly equal 
to the installed first cost for microwave and more than half the 
first cost for fiber optic cable. This does not include the 
related commitment for capital costs, which vary with the 
company's financial structure. 


A 6.4 TIME VALUE OF MONEY 


Money has potential earning power and thus the cost of using 
money must be measured in terms of this earning power. The 
earning power of money is continuous over time so the cost of 
using it continues to accumulate as the period of time increases. 


In other words, a dollar spent (received) today is worth 
more than a dollar spent (received) next year, if*for no other 
reason than the investment potential of a dollar, which could 
possibly generate a return of, for example, 10 percent during 
that year. Thus, the future worth of an invested dollar one year 
‘later is greater than its present worth by the amount of the 

investment return, as follows: | 


Future Worth (1 year) = Present Worth x (1.0 + Return) 


Present Worth x 1.10 


If this dollar investment were maintained for a second year, 
the future worth would compound, since the second year would 
start with 1.10 times the original investment. For the second 
year: 


Future Worth (2 years) = Present Worth x (1.10) x (1.10) 


Present Worth x (1.21) 


; This process is illustrated in Exhibit A 6.7 which shows the 
increase in the value of an investment at various interest rates 
over a 10-year period. In general, an investment made at an 
interest rate of i per period and left for n periods has: 


Future Worth (n years) = Present Worth x (1 + 1)n 


For example, $1.00 invested at a rate of 10 percent per year 
for three years would grow to: 
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Future Wortn (3 years) = $1.00 x (1.10)3 = $1,331 


This relationship states that, due to an investment 
opportunity rate of 10 percent per year, $1.00 at the present 
time is equivalent to $1.331 three years hence. 


The increase in value of an investment over a 10-year 
period, calculated using the general formula, is shown in Exhibit 
A 6.8. Curves showing the future worth of an investment plotted 
against time for several interest rates are shown in Exhibit 
A 6.9. 


Considering the previous example once again, but stating it 
in different terms, $.751 could be invested at the rate of 10 
percent for 3 years and would appreciate to exactly $1.00. In 
this instance, the interest rate is referred to as the discount 
rate. Using the concepts of the time value of money, it is 
possible to make dollar amounts involved at the present time to 
be equivalent to amounts in the future or in the past. In 
general, the following applies: 


Present Worth = Future Worth (in n periods) x (1 + i)-n 


Exhibit A 6.10 shows the discount in an investment over a 10 
year period and Exhibit A 6.11 illustrates the effect of 
compounding at different interest rates on the present worth of a 
future investment. 


Many investments involve a net cash outflow (inflow) which 
continues for a number of years. The total present worth of the 
stream of expenses (income) can be calculated by first computing 
the present worth of each year's expense (income), using the 
method illustrated in Exhibit A 6.12 and adding the results for 
the total number of years involved. As shown in EWxhibit A 6.12, 
this calculation can also be done using the Annuity Formula, 
which will give the total present worth of a-.stream of uniform 
expenses (income) at a specified interest rate over a given 
period of time. 


As shown in Exhibit A 6.13, it is possible to calculate the 
following annuity relationships: 


Present Worth of an Annuity 
Future Worth of an Annuity 
Annuity from a Present Amount 
Annuity for a Future Amount 
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A 6.5 COMPARATIVE COST STUDIES 


Comparative cost studies provide a means of determining the 
most economical course of action in providing new equipment, 
facilities, or services. Properly conducted comparative cost 
studies follow a logical sequence of steps. First, they assure 
that a problem exists; second, they assure that all reasonable 
plans are considered in the evaluation; and third, they assure 
that the competing plans can be expressed in monetary terms. 


Comparative cost studies are made for one or more of the 
following reasons: 


@ To arrive at good decisions when choosing from among 
two or more plans or methods, and to determine which is 
the most economical in the long run. 


@ To estimate the revenue requirements of new service or 
product offerings. 


@ To estimate the relative profitability of existing or 
proposed service or product offerings. 


® To estimate revenue and capital requirements over long 
periods of time when programming major projects. 


Any economy study should be analyzed thoroughly enough to 
insure that a problem exists and that it can be modelled on a 
cost basis. 


A 6.5.1 Economic Selection Studies 


The cost-comparison or economic selection study is most 
commonly used when there is a need to know the difference in cost 
between two or more competing plans. This type of study is not 
generally suitable for predicting overall profitability or rate 
of return that can be attributed to each of the various plans 
under study. 


Once the problem is stated and potential solutions are 
identified, cost and timing data is assembled for each plan and 
time-value conversions are made to express all plans on an 
equivalent basis. In this way, the plans can be compared with 
one another to determine which appears to be the most economical 
for the long term. 


Among the various ways of expressing the monetary amounts 
associated with the financial model for each plan so that they 
are equivalent to one another for comparison purposes are present 
worth of first cost, present worth of expenditures, present worth 
of annual charges, or equivalent annual charges. 
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When the costs and their timing have been determined, the 
study is made independently of the physical items which generate 
the costs. The study is concerned only with money. 


Costs common to all plans are usually eliminated in economic 
selection studies since only the most economic plan is to be 
identified. When revenue requirements, profitability estimates, 
or long-term capital commitments are under study, all estimated 
expenditures including overheads must be included, and special 
consideration may be given to certain items of equipment or plant 
(e.g. expected service life, reusable material, salvage, etc.) in 
an effort to insure greater accuracy. 


A 6.5.2 Revenue Requirements Method 


In a telephone company study situation, it is usually 
assumed that sufficient revenue to pay capital and operating 
costs will be generated, regardless of which of several competing 
plans is selected. The underlying assumption in a regulated 
environment has been that the rate of return for the company as a 
whole will be close to a given objective level. In other words, 
revenues are assumed to move in line with costs over the long 
run, and rates are set so that they will cover expenses and 
Support a specified return on the embedded investment or "rate 
base". | 


Whether or not a telephone company's rates are regulated, 
however, the fact remains that it is usually difficult if not 
impossibie to determine the revenue that will be generated by a 
particular project which constitutes only a component of a 
complex network system. Thus, the approach used is to make 
economic selections based on the plan which minimizes revenue 
requirements for the company. Since the present worth of revenue 
requirements is equal to the present worth of expenditures at an 
interest rate which is equivalent to the objective rate of 
return, the economic selection usually involves determining which 
of several competitive and comparable plans will result in the 
lowest cost, and hence the lowest revenue requirements, over the 
long run. 


A 6.5.3 Discounted Cash Flow Method 


The discounted cash flow (DCF) method of computing return on 
investment uses future cash flow resulting from the investment 
plan, using the rate of return as the interest rate to equate 
future cash flows to a present value for comparison purposes. 


For a large telecommunications operation, the DCF method 
does not always give a complete and accurate picture of the 
effects of a particular investment on a company's operations. 
This is because the DCF method will give a true rate of return on 
a single project, while it is difficult to isolate a single 
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project within a large telecommunications operation from all the 
other investments and operations of the company. Thus, it is 
virtually impossible to determine the income generated as the 
result of a particular project. Consequently, the costs 
associated with a project, both the first costs and the recurring 
annual costs, are of more interest than the profitability of a 
single project, such as might be the case in a manufacturing 
company. The objective usually used in the telecommunications 
operating companies is to make selections which result in the 
lowest long-run costs. 


A 6.5.4 Coterminated or Repeated Plant Assumptions 


To be comparable, competing plans should be different 
methods to accomplish the same end. Competing plans should 
provide the same quantity and quality of service and provide 
service over the same period of time. 


Assuring the same quantity and quality of service is a 
matter of engineering design. The requirement that each plan 
provides service over the same period of time is usually met by 
assuming that the final installation in all plans will be retired 
on a common date in the future. 


Sometimes an equivalence in time among different plans is 
reached by assuming that some or all of the plant will he 


repeated at the same costs until a common retirement date is 
realized. In other cases, repetition is assumed to be perpetual. 


A 6.5.5 Present Worth Comparisons 


Problems which lend themselves to present worth analysis are 
usually characterized by: 


® The assumption of coterminated plant 
® Deferred investments over the study period 


A 6.5.6 Annual Charge Comparisons 


Annual charge study techniques are applied most effectively 
to the following types of plans: 


e Comparison of plans involving new plant placed now 


® Comparison of a higher-priced longer-life item with a 
lower-priced shorter-life item. 


@ Determination of how much can be spent now on interim 
measures to defer an investment. 
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A 6.5.7 Present Worth of Annual Charge (PWAC) Comparisons 


Some studies of competing plans are not solved readily using 
either the present-worth or the annual-charge approach. These 
Studies are usually characterized by non-coincident retirements 
and are best analyzed using the present worth of annual charges 
approach which combines the present-worth and the annual-charge 
approach. 
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EXHIBIT A 6.1 


DEPRECIATION RATE 


STRAIGHT-LINE DEPRECIATION RATE 


100 % - NET SALVAGE (3) 
% DEPRECIATION = ——<—_—_—— 


AVERAGE LIFE 


NET SALVAGE = GROSS SALVAGE - COST OF REMOVAL 


DEPRECIATED VALUE (3%) 
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EXHIBIT A 6.2 





AVERAGE LIVES, NET SALVAGE VALUES FOR TELEPHONE PLANT 


(MAJOR NORTH AMERICAN TELEPHONE COMPANY) 


FACILITY LIFE (YRS) NET SALVAGE (2FC) 
Land 99 100.0 
Buildings 40 5.0 
Radio Towers 35 -50.0 
Radio (Terrestrial) 15 -10.0 
Power 15 -~10.0 
Test Equipment 10 0.0 
Radio (Earth Station) Not Listed Not Listed 
Satellite (Space Segment) Not Listed Not Listéd 
Fiber Optic Cable 
(In Conduit) 4s -10.0 
Circuit Equipment 15 - 5.0 
NOTE: Net salvage is salvage value less cost of removal. 
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EXHIBIT A 6.3 


INCOME TAX 


TOTAL RETURN = EQUITY RETURN + BOND INTEREST 


AND THUS EQUITY RETURN = TOTAL RETURN - BOND INTEREST 


DEBT CAPITAL 
DEBT RATIO = 





TOTAL CAPITAL 


EQUITY RETURN = TAXABLE INCOME - INCOME TAX 


AND THUS TAXABLE INCOME = EQUITY RETURN + INCOME TAX 


INCOME TAX = T x TAXABLE INCOME (T = EFFECTIVE TAX RATE) 


INCOME TAX = T x (EQUITY RETURN + INCOME TAX) 


AND INCOME TAX (1-T) = T (EQUITY RETURN) 


T 


AND THUS INCOME TAX = (EQUITY RETURN) 


= 


EQUITY RETURN = TOTAL RETURN - BOND INTEREST 
T (TOTAL RETURN - BOND INTEREST) 
ee ow 


AND INCOME TAX = 
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EXHIBIT A 6.5 


% OF 
OVERHEAD & MISCELLANEOUS COSTS FIRST COST 
Administrative (All) | 2.24 
Marketing ($74/YR/Business Acct.) ~ 40 
Commercial ($30/YR/Customer Acct.) 1.00 


Customer Record Billing ($9/YR/Customer Acct.) .30 
Traffic Operating ($23/Productive Operator Hr.) -- 


Cotn Telephone Collection ($52/YR/Coin Tel.) -- 


(COSTS NORMALLY EXCLUDED FROM ECONOMIC SELECTION STUDY) 
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EXHIBIT A 6.6 


ANNUAL COST DATA 


SEVERAL NORTH AMERICAN TELEPHONE COMPANIES 


COMPANY STUDY 
SERVICE LIFE (YRS) A C VALUE 
Land 99 
Bulldings 41.5 
Towers 35 
Radio (Terrestrial) 13.9 
Power 15 
Test Equipment 10 
Radio (Earth Stat.) 10 (€st.) 
Satellite (Space Seg.) 10 (Est.) 
F.O. Cable (In Conduit) 44.5 
Circuit Equipment | 21.5 





NET SALVAGE (2% FC) 













Land 100 
R : S 
Towers -50 
Radio (Terrestrial) 8 | -10 -10 
Power = -10 -10 
Test Equipment = 0 0 
Radio (Earth Stat.) - - -10 (Est.) 
Satellite (Space Seg.) - - 0 (Est.) 
FLO. Cable (In Conduit) = -10 -10 
Circuit Equipment =5 
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EXHIBIT A 6,6 
(Continued) 


ANNUAL COST DATA 


SEVERAL NORTH AMERICAN TELEPHONE COMPANIES 


OPERATION/MAINTENANCE COMPANY 
(% FC) A B C D 
Land 
Buildings 
Towers 


Radio (Terrestrial) 
Power 

Test Equipment 

Radio (Earth Station) 
Satellite (Space Seg.) 


* $94 PER 1000 SHEATH FEET 


AD VALOREM TAX (% FC). 


Land 

Buildings 

Tower 

Radio (Terrestrial) 
Power 

Test Equipment 

Radio (Earth Station) 
Satellite (Space Seg.) 
FLO. Cable (in Conduit 


Circuit Equipment 
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STUDY 
VALUE 


6.5 
2.95 

4 
5.65 
4.0 
3.5 (Est.) 
1.3 (Est.) 
3.5 (Est.) 
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FW - PW (} + 1)° 


i = 15%, 


(1 + i)" 


1.15 

1.3225 
1.520875 
1.74900625 
2.011357188 
2.313060766 
2.66001988 
3.059022863 
3.517876292 
4.045557736 


PW = $100 


FW = pW (1 + 7)" 


100 
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132. 
152. 
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EXHIBIT A 6.8 
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EXHIBIT A 6.9 


Future WorTH OF AN INVESTMENT 
FW = PW x ( 1 + INTEREST RATE ) % 


MULTIPLIER 


3 
20 


l 
(TIME) 5 
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EXHIBIT A 6.10 


FW 
PW = : 
(1 = i) 


FW = $100 
] 


(1 = i)” 


i = 152, 


8695652174 
- 7561436673 
-6575162324 
-5717532456 
~ 4971767353 
~ 4323275959 
- 3759370399 
. 3269017738 
~ 2842624120 
~2471847061 
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EXHIBIT A 6.11 


Present WoRTH oF A Future INVESTMENT 
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EXHIBIT A 6.12 


ANNUITY CALCULATIONS 


YEAR FUTURE WORTH ee -": 
| 1+ 


$1.00 $ .909 
2 1.00 826 
3 1.00 15) 

$ 2.486 
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The $2.486 is the present worth of a periodic cash 
flow of $1.00 per year, discounted at 10 percent per year. 
Since Investment A involves a cash flow of $3.00 per year, 

) Present Worth = $3 2.486 = $7.458 

This annuity present worth factor can be computed - 

from an equation derived from the sum of the periodic 


present worths: 


Annulty Present Worth 

of $1.00 per year for n years = (1 + 17! x (1 7 ies oe ee 
ew: CL Say 

= 1 - (1 +4)" 











EXHIBIT A 6.13 


ANNUITY FoRMULAS 
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SECTION 7.0 
IMPACT OF FIBER OPTIC SYSTEMS 


7.1 COMPARISON OF FIBER OPTICS AND OTHER TRANSMISSION MEDIA 


Fiber optics, of course, is not the only transmission 
technology for long-distance communications. The other widely 
used media are microwave and satellites, each of which offers 
distinct advantages and disadvantages. 


7.1.1 Microwave 


Microwave (as well as satellite) systems deploy radio waves 
which are open to interference, susceptible to interception by 
unauthorized persons, and subject to propagation fluctuations due 
to tropospheric variations. In addition, microwave is subject to 
the limited availability of the frequency spectrum. Microwave 
systems are already critically crowded, especially within 
metropolitan areas. 


These disadvantages nothwithstanding, microwave is a very 
economical solution for transmission distances between 50 and 
1500 miles and route cross sections of up to 1300 voice circuits 
oer aggregate data rates of about 90 Mbps. For higher cross 
sections, the cost advantage extends to over 3000 miles. 


Since microwave technology is already mature, it is not 
expected that its relative standing with the other two media will 
improve in the future; if anything, it will probably lose some 
ground. There are limited possibilities for new applications of 
very light-weight, small capacity, short-distance, point-to-point 
links in the local distribution area. 


7.1.2 Satellite 


As an open-air medium, satellite communication is subject to 
many of the same problems as microwave: interference, 
interception, and propagation fluctuations. For geostationary 
satellites, the limited availability of frequency spectrum is 
characterized by a shortage of orbital slots above the 
continental United States, although the reduction of orbital slot 
assignments to 2 degrees should bring some alleviation. 


Satellite communications are also subject to a round-trip 
propagation delay of about .25 seconds, not including any 
additional delay contributed by the equipment itself. This delay 
has no detrimental impact on TV and bulk data transmission, but 
it becomes highly objectionable in interactive communications 
such as data processing and telephony. 
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Although satellites are economically attractive for 
transmission over 1000 miles, the disadvantages imposed 
especially by propagation delay make it a poor choice for 
telephone common carriers. It is likely that satellites will 
find their niche in the transmission of TV signals for 
broadcasting stations or cable systems, and in the transmission 
of bulk data not requiring interactive responses. 


7.1.3 Fiber Optics 


The advantages of fiber optics have been discussed in 
Section 1.2. These advantages include: 


® Potentially unlimited bandwidth; 


e Low attenuation; 

e Small size and weight; 

e Immunity from interference; 
@ Security; 


® Compatibility with digital technology; 
® High reliability; 

© Modular design; and 

e. Ease cf installation. 


The major advantages of fiber relative to microwave and 
satellite are that transmission over optical fibers is free from 
spectrum congestion and outside interference of any kind. Its 
potentially unlimited bandwidth and long repeaterless distances 
also make it the ideal medium for long haul transmission. 


Like all terrestrial media, optical cables have the 
disadvantage of being locked into point-to-point connections of 
fixed routes with no mobility. Although this limits fiber's 
versatility somewhat, it still works admirably well for heavy 
backbone traffic in large long-distance networks. 


Optical systems are economical against microwave systems for 
short distances, including the local telephone distribution 
Plant. At the other end of the market, they are economical 
against satellite, particularly for route cross sections of 8000 
voice circuits and over. Since fiber optic transmission systems 
have not yet reached their potential, we believe that further 
developments in optical technology will tilt the scales in favor 
of fiber optic at both ends of the market. By the criteria of 
quality of transmission, lack of interference, lack of delay, and 
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low cost, fiber presents itself as a superior alternative to 
other media. 


7.2 CONCLUSIONS 


Fiber optics from its early beginnings has held the promise 
of being an exceptionally high quality medium. Because of steady 
improvements in the performance and cost-effectiveness of the 
technology, fiber optics is on its way to becoming a universal 
transmission medium. Developments over the past two decades have 
been phenomenal, and they show every sign of continuing (albeit 
it at a somewhat slower pace) for the indefinite future. 


The recent rush to install fiber networks is one indication 
that fiber optics is the medium of choice for all of the domestic 
long distance communications carriers. While satellite and 
microwave will continue to occupy niches, these other 
transmission media are being replaced by fiber whenever and 
wherever economically feasible. 


Revenue requirements per circuit for LATA-to-LATA links for 
each of the four model networks are less than one cent per call- 
minute ($.004 to $.008). This is much less than the end-user to 
end-user cost, which also includes charges for local 
distribution. 


The relative ratios of the cost distribution for an average 
end-user to end-user connection are: 


Backbone Inter-Nodal Network 1.0 
Lata Access Network 2-1 to 4.0 
Local Distribution Network 80.0 to 120.0 


The long distance (inter-nodal) portion of the connection 
therefore represents a very small proportion of the total cost. 


The average cost per circuit in the LATA-to-LATA network 
(inter-nodal plus LATA access networks) is relatively insensitive 
to technology changes. Restricting the network design to 1980s' 
technology throughout the study period (i.e. up to 2000) 
increases the revenue requirements per circuit by less than 10 
percent. Even if the traffic and cost estimates prove to be 
greatly in error, doubling or tripling the revenue requirements 
per circuit still results in a relatively small cost per minute. 


As the fiber optic utilization factor increases, multiplex 
equipment (both voice (T-1) and M13) is the largest contributor 
to circuit costs. Since multiplex equipment of this type is 
likely to be required in any competing system, it is interesting 
to note that the average revenue requirements per circuit without 
multiplex are less than one-half cent per minute ($.001 to 
$.005). 
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Fiber optic cable potential capacity is very large, and the 
Capacity limit has not yet been defined, much less realized. It 
is possible that, because of the advances being made in higher 
line rate transmission systems, the larger cables may not be used 
to their maximum capacity during their installation lifetime (20 
years). 


Because fiber optic transmission systems are so cost- 
effective, they can be used lavishly, thus eliminating to a large 
degree the requirement for node switching in the backbone 
network. Network optimization schemes -- such as dynamic circuit 
routing using DACS equipment, or the use of routing algorithms to 
take advantage of time zone load differences -- can lead, if 
economically justifiable, to even greater network utilization and 
lower costs. 
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